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CHAPTER I. INTRODUCTION 
Agricultural administrators in developing countries are 
increasingly involved in making investment decisions within 
the framework of their national development program: These 
investment decisions consist of making choices between and 
among new projects and modifications of existing projects. At 
any given time, the agricultural administrator is faced with 
alternative investment outlets, such as renovating its existing 
projects, complementing its existing projects with new sub-
projects, terminating the old projects or initiating new ones. 
Each of these investment outlets competes for the limited 
funds available to the administrator. However, certain proj­
ects may well be expected to be more profitable than other 
projects. The administrator will then be expected to rank 
the projects with respect to their relative expected net 
benefits as well as to other criteria considered relevant or 
appropriate. 
Projects^ have been the "cutting edge" within the three 
five-year development plans that have been implemented in 
Cameroon since 1961. Available information suggests that the 
^In this study a project is defined as the smallest unit 
of investment activity to be considered in the course of pro­
gramming. It will, as a rule, be a technically coherent under­
taking which has been carried out by a private or public group 
and which can be carried out, technically speaking, independent­
ly of other projects. This study, thus, considers a development 
plan or program as being a coordinated set of projects started 
in some specified period. 
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first two five-year development plans have experienced problems 
and obstacles in meeting their expected goals. For example, 
except for arabica coffee and palm kernel production the targets 
for the second five-year development plan were substantially 
unfulfilled (Table 1.1). Gaps between plans and performance can 
be traced to poor project evaluation and preparation. 
Of course, project evaluation and preparation are by no 
means the only features of agricultural development or planning. 
Other features of developmental planning, including identifying 
national agricultural development objectives, selecting priority 
areas for investment, cultivating the right political atmosphere, 
designing effective price policies, and efficient exploitation 
of the nation's resources, must also be weighed carefully 
in the decision making process. Nonetheless, the systematic 
and careful evaluation of investment projects and investment 
decisions is crucial for effective development planning. 
Gittinger (1972, p. 1) has called careful project preparation 
not only 
...absolutely essential, but also the best available 
means to insure efficient, economic use of capital 
funds and to increase the changes of on-schedule 
implementation. 
There is little evidence of previous attempts to engage 
in systematic and careful project identification and evalua­
tion in making investment decisions involving the nation's 
scarce resources. For these reasons, studies are needed to 
identify and analyze development projects and their implemen-
Table 1.1. Comparison between 2nd plan production objectives and actual production 
at end of 2nd plan of the main export crops 
Product 
Plan production 
objectives 
End of 2nd plan 
1970/71 
Actual production 
End of 2nd plan 
1970/71& 
Difference 
Proportion 
of target 
achieved 
(metric tons) (metric tons) (metric tons) (percent) 
Arabica coffee 20,000 21,000 +1,000 105. 
Robusta coffee 64 ,000 53,000 -11,000 «2.8 
Cocoa 130,000 97,000 -33 ,000 74.6 
Cotton (seed) 75,000 40,000 -35,000 53.3 
Banana 156 ,000 56 ,000 -100 ,000 35.9 
Palm oil 69,500 62,000 -7,500 89.8 
Palm kernel 27,000 27,000 0 100.0 
Rubber 17,000 12,000 -5,000 70.5 
Sources: Bird, 1970; Ministere du Plan et de 1'Aménagement du Territoire, 1972 
^Estimâtes derived from; Stabilization Funds, West Cameroon Marketing Board, 
Note Trimestrielle de Statistique, and Bulletin Mensuelde Statisque. 
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tation with respect to making optimal investment decisions. 
If inefficient and wasteful expenditure of the nation's 
capital resources is to be avoided, Cameroon and her 
neighboring nations should strive to make optimal investment 
decisions. The need for optimal investment decisions is even 
more acute in making investments in export crop production 
because: (1) export crop production in Cameroon is mainly 
perennial in nature and so involves streams of benefits and 
costs which extend into a number of years in the future; (2) 
an investment decision in export crop production once made 
and implemented is practically irreversible; and (3) export 
crops play an important role in the Cameroonian economy. 
This need provides the major reason for undertaking this study. 
The Problem and its 
Setting 
It has already been suggested that export crops in 
Cameroon are mostly perennial in nature. Given the perennial 
nature of these crops the question of what production proj­
ects to employ becomes a case in investment theory. The 
question is one of examining the alternative ways of alloca­
ting existing resources to create producing assets which 
yield benefits over an extended period of time. 
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The setting of the problem 
Although no major land reform measures have been proposed, 
one of the expressed priorities of the Cameroonian government 
is to "...search for means to achieve a rapid increase in 
domestic production" (Ministry of Plan and Territorial Devel­
opment, p. 14). The agricultural administrators are convinced 
that there should be an endeavor to promote a sturdy expansion 
in the volume of exports and they emphasize a need for inte­
grated programs "...which may include the creation of agro-
industrial estates that will enable national produce to be 
locally valorized" (Ministry of Planning and Territorial 
Development, p. 14). An integrated program of cash crop 
development will require a strong program of research and 
extension. A recent study (F.A.O., 1970a) suggests that 
although basic and applied agricultural research is well 
represented in Cameroon, a major problem exists in the coordi­
nation of the programs of the various research institutes. 
The second five-year plan provided for the creation of a 
national bureau of scientific and technical research. This 
bureau has, however, never functioned. A division responsible 
for coordination and research existed within the Federal 
Ministry of Planning, but after the Ministry was reorganized, 
this division disappeared (F.A.O., 1971, pp. 39-40). 
Although government administrators recognize the need 
for a coordinated program of research and extension, policies 
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have not always been enacted in accordance with this recog­
nition principally because of budgetary constraints. 
The problematic situation 
As suggested in the opening pages of this chapter, an 
agricultural program is interpreted to be a coordinated set 
of agricultural projects. Although the degree of coordina­
tion may differ from case to case, the projects will have 
been considered by some authority with a view to coordinating 
them. Investment decision problems arise because of conflicts, 
confusions and uncertainties regarding future courses of action 
with respect to expending existing limited resources. 
Four ways have been suggested for problem identification. 
They include; (1) discovering the felt needs of the individual 
or society, (2) determining the gaps between the actual 
achievements and the goals of individuals or society, (3) 
determining the deviation from an optimum as defined by 
theory, and (4) investigating an intellectual difficulty 
felt by the researcher (Hildreth and Castle, 1966). These 
methods will be used individually or collectively to identify 
the problem to be studied and to reduce it to manageable 
proportions. 
To be able to delimit the problem, a norm from which 
to work is required. The determination of a norm could prove 
to be extremely illusive since it is a function with many 
factors which may not be quantitative or purely economic in 
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nature. If the only consideration is an economic one, the 
choice of a norm would be easy, since the norm will be based 
on the maximization of expected net benefits. The choice of 
a norm in this case is largely a political one which should 
be made by an administrator who is armed with all the pos­
sible consequences of the selection of alternative norms. 
Although the net benefit criteria will be used extensively in 
this study, attempts will be made to consider other relevant 
norms. For example the effects of maintaining given levels 
of employment and land use will be analyzed. 
Deviations between the existential situation and the 
norm will determine the problematic "gap". The diagnostic 
phase of the problematic gap will then begin. In this phase 
an attempt is made to determine the failure elements that are 
responsible for the gap. Remedies to wipe out the gap will 
then be analyzed. 
The problematic situation involves nonoptimal use of the 
nation's scarce resources. The maintained hypothesis is that 
existing investment in export crops are nonoptimal. The 
remedial hypothesis calls for valiant and imaginative insti­
tutional changes. 
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Objectives of the 
Study 
Given the experiences accumulated so far and the planning 
currently being done with respect to cash crop production, 
it seems that a knowledge of the anatomy of investment deci­
sions could make a valuable contribution to the development 
of cash crop activities in Cameroon. The general objective 
of this study is to provide this knowledge. 
Within the framework of the setting of the problem and 
after selecting a specific study area so as to reduce the 
problem to manageable proportions, the specific objectives 
of this study are as follows: 
(1) To determine an optimal mix of cash crop develop­
ment projects in the study area. 
(2) To determine the quantities of land, labor and 
capital required under the optimal conditions 
established in objective one. 
(3) To determine changes in the cash crop development 
plan and in the levels of production and resource 
use as responses to the variation in, 
i) opportunity costs of cash crop farming, 
ii) net prices of output and, 
iii) prices of inputs. 
(4) To make policy recommendations for achieving future 
cash crop development targets. 
9 
Certain terms which require definitions have been used 
in the specification of the objectives above. Terms used# 
such as optimal/ income, land, labor, capital, opportunity 
costs and net prices will be defined in Chapter V in con­
junction with the elaboration of the programming model and 
data needs. 
Attainment of the first objective will help: (i) to 
identify the priority areas for cash crop development, (ii) 
to determine the optimal organization of cash crop production 
and (iii) to provide a cash crop development plan. 
The second objective will help detect the overall and 
annual scarcities of resources in the study area. The third 
objective provides a basis for, (i) choosing alternatives to 
cash crop production and (ii) predicting the changes in in­
come and resource use that could be expected from variations 
in the value of output and the relative prices of inputs. 
Attainment of this objective would provide guidelines for 
policies intended to influence cash crop production by 
manipulating yields, output prices, and input prices. The 
fourth objective uses the results of the first three objectives 
as a basis for recommending policies to be pursued in cash 
crop development projects. 
These specific objectives together with the overall 
objective of the study should provide some modest contribu­
tions to the manageability of investment decisions in 
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the study area. 
Methods and Procedures 
This study uses dynamic linear programming to derive 
normative mixes through time for perennial crops in West 
Cameroon and the western region of East Cameroon^ based on 
conditions of optimal investment decisions. 
Use of the model will be demonstrated through application 
to existing farming conditions in the study area. Chapter V 
will examine in detail the dynamic programming technique to­
gether with the maximization options used in the study. The 
model will not only determine the use of labor and other farm 
resources but will also permit year-to-year adaptations to 
changing economic aid technical conditions as well as reflect 
intertemporal and inter-activity relationships in the optimal 
programs. 
The model used requires a classification of the farms 
in the two regions. The classification depends on the avail­
ability of data concerning the soils, acreage, capital, labor 
and management experiences in the regions. In cases where 
this data is not readily available, certain combinations of 
^The western region of Cameroon is one of the five admin­
istrative regions of East Cameroon. Together with West 
Cameroon which comprises two administrative regions under the 
supervision and direction of a Federal Inspector of Adminis­
tration, they form the study area. Chapter III will look at 
some of the reasons for the choice of these areas as the study 
area. 
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other cross-sectional and time-series information are used. 
Chapter V will explain in detail the assumptions made in the 
use and collection of the data. 
Organization of the 
Study-
In an inquiry to solve problems, it becomes necessary to 
develop tools and to apply these tools in terms of identifying 
the problems and examining the alternative consequences aris­
ing from different courses of action. This then is the under­
lying consideration in pursuing and organizing this study. 
Following the introductory chapter. Chapter II discusses 
the role of perennial crops in the Cameroonian economy. 
Chapter III examines the dimension of investments in perennial 
crops. Chapter IV discusses the study area in more detail 
while Chapter V elaborates the model used and the data needs. 
Chapter VI applies the model and Chapter VII interprets the 
results. The summary, conclusions, recommendations and 
implications are presented in Chapter VIII. 
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CHAPTER II. THE ROLE OF PERENNIAL CROPS IN 
THE CAMEROONIAN ECONOMY 
The Physical Setting 
The purpose of this chapter is to provide a general 
knowledge of the role that export crops^ play in the 
Cameroonian economy. It is, however, also desirable to have 
an idea of the setting and structure of the economy. 
The physical settings 
Cameroon, because of the remarkable variety of its 
historical experiences, is unique among African nations. Once 
a major portion of the infamous West African slave coast, 
Cameroon was first a German protectorate. Immediately after 
World War I, the French and the British created a short-lived 
condominium over the territory that ended in 1916. By 1922 
the Versailles peace treaties provided for an unequal por­
tioning of the territory. The British accepted two non­
contiguous portions in the West bordering Nigeria that amounted 
to about one-fifth of the territory's total area. The French 
had possession of the remainder. In February 1961, just over 
a year after the French Cameroon had attained independence, a 
plebiscite conducted under the auspices of the United Nations 
^Export crops, cash crops and perennial crops are used 
synonymously in this study to refer to the crops under 
investigation. 
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reunited the former French Cameroon and the southern portion 
of the former British Cameroon to form the Federal Republic 
of Cameroon. 
This historical accident was also accompanied by a 
heterogenous and fragmented agriculture. A great part of 
Cameroon's agricultural production is accounted for by 
traditional style farms. There is, however, a major dif­
ference between West Cameroon and East Cameroon.^ In West 
Cameroon, state and private corporations play a dominant role 
in the production of export crops. In contrast, practically 
all agricultural produce is derived from small holdings in 
East Cameroon. 
Along with Cameroon's historical past came an imposition 
of a heavy burden on national administration. The interior 
political situation, which was particularly delicate at the 
time of accession to independence, has been consolidated 
through the passage of time. The first ten years of inde­
pendence has seen a major movement towards national unity and 
progressive centralization of government under the firm but 
purposeful direction of President Ahidjo. 
The move towards national unity has not been restricted 
to political administration. It has also involved policy 
measures for economic development= 
^West Cameroon is that part of the Federal Republic that 
was under British rule and East Cameroon is the former French 
territory. 
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Geographical setting The United Republic of Cameroon 
was formed on October 1, 1961, when the southern part of the 
former British trusteeship, now called West Cameroon, merged 
with the French-speaking Republic of Cameroon, now called 
East Cameroon ; the latter territory became independent in 
January 1960. Cameroon is roughly 1,300 kilometers long, 
approximately the size of California, and is shaped like an 
isosceles triangle of about 476,000 square kilometers 
(432,000 square kilometers for East Cameroon and 43,500 square 
kilometers for West Cameroon). It is bordered by the Atlantic 
and Nigeria to the west, Chad and Central African Republic to 
the east and Zaiir, Gabon and Equitorial Guinea to the south. 
With the apex of the irregular triangle touching Lake Chad, 
the United Republic of Cameroon extends 1,300 kilometers be­
tween latitudes 2° and 130° North and 800 kilometers between 
longitudes 9° and 16® East (see Figure 2.1). 
Population The population of Cameroon has been in­
creasing rapidly. In 1963, the population was about five 
million and by 1970, it was estimated at about 5.8 million 
inhabitants. During this period the population was in­
creasing at an annual rate of 2.1 percent. This rate of in­
crease is partly accounted for by a relatively low death 
rate of 1.9 percent. It is estimated that the population will 
reach 6.4 million by 1975 and will be over 7.9 million by 
15 
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1985 (Table 2.1). 
In 1970, about 4 8 percent of the population was male 
and 52 percent, female. Of the total population, 41.3 per­
cent was under fifteen years of age, 9.3 percent between the 
ages of fifteen and nineteen, 41 percent between twenty and 
fifty-four and 8.4 percent over fifty-five years of age. 
The Cameroon population is relatively young as reflected by 
the fact that in 1970, over 51 percent of the population was 
under twenty years of age (Table 2.2). 
Table 2.1. Population distribution and projection, by 
regions 
Regions 1963 1970 1975 
(000 omitted) (000 omitted) (0 00 omitted) 
Central South 1,050 1,130 1,243 
Littoral 540 650 780 
West 710 1,000 1,080 
East 235 280 310 
North 1,450 1,580 1,700 
Total 
East Cameroon 3 ,985 4,640 5,113 
West Cameroon 1,020 1,200 1,340 
Federation 5,005 5,840 6,453 
Source: Ministere du plan et de 1'Aménagement du Terri­
toire, Troisième Plan Quinquennal de Developement 
Economique et social; La population du Cameroon et 
son evolution. Fascicule 1, 1972. 
Table 2.2. Population estimates, 1970 (in thousands) 
Male Female Total Population 
(000 oinittedl (000 omitted) (000 omitted) (percent) 
East Cameroon 2,219 2,421 4,640 79.5 
West Cameroon 584 612 1,196 20.5 
Total 2,803 3,033 5,836 100.0 
of which -
Under 15 years of age 2,411 41,. 3 
15-19 541 9.3 
20-54 2,393 41.0 
55 and over 491 8.4 
Source; Direction de la statistique et de la comptabilile nationale, Evaluations 
et Projections Démographiques en Republique Federale du Cameroon, March 
1970. 
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The density in 197 0 averaged some 12.5 persons per square 
kilometer. This is expected to increase to almost 14 persons 
per square kilometer by 1975. The western region of East 
Cameroon, locally known as Bamileke and Bamoun country has 
by far the highest density of almost 80 persons per square 
kilometer followed by the Littoral Region and West Cameroon 
with densities of 32.1 and 28.3, respectively (Table 2.3). 
Table 2.3. Population densities by regions 
Regions 1970 1975 
(per/km ) (per/km ) 
Central - South 9.2 10.6 
Littoral 31.1 38.6 
West 71.9 77.6 
East 2.5 2.8 
North 9.6 10.3 
Total 
East Cameroon 10.9 12.0 
West Cameroon 28.3 31.6 
Federation 12.5 13.8 
Source; Ministere du plan et de 1'Aménagement du Territoire, 
Troisième Plan Quinquennal de Development Economique 
et Social; La population du Cameroon et son evolu­
tion, Fascicule 1, 1972. 
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The structure of the economy Agriculture plays an 
important role in the economy of Cameroon. It is estimated 
that over 85 percent of the population makes its living in 
agriculture (Secretariat d'Etat aux Affaires Etrangères, 
1970/ p. 9). Table 2.4 indicates that although agriculture 
dominates the economy, agriculture's contribution to the 
Gross Domestic Product has been relatively low over the years. 
During the period between 1964/65 and 1968/69, agriculture's 
contribution to the Gross Domestic Product has remained rela­
tively stable at about 35 percent. 
The Gross Domestic Product and its growth Over the 
period between 1964/65 and 1968/69 the Gross Domestic Product 
increased from CFAF 167.7 billion to over CFAF 243.5 billion. 
This averages some 9.8 percent annual increase in current 
francs (Table 2.4).^ The fast rate of growth in Gross 
Domestic Product occurred mainly in the three years 1966/67-
1968/69, during which the Gross Domestic Product at current 
prices rose at an average rate of 11 percent. Over the same 
period, commerce expanded at a faster rate of more than 14 
percent, whereas agriculture and industry increased at a 
rate of 12 percent and 11 percent, respectively. In­
creases in the other sectors were also significant. The 
^At,constant 1966/67 prices, the average annual increase 
is 7.3 percent (Bird, 1970, Vol. 1, p. 6). 
Table 2.4. Cameroon's Gross Domestic Product at current market prices, 1964/65-
1968/69 (in billions of CFA francs) 
1964/65 1965/66 1966/67 1967/68 1968/69 
Value % Value % Value % Value % Value % 
Agriculture 
Manufacturing 
and Mining 
Construction 
Energy 
58.6 34.9 60.3 34.0 66.9 34.1 77.5 35.1 
19.2 11.5 
10.8 6.4 
6 . 2  
Transportation 
and Communications 10.8 
3.7 
6.4 
20.4 
11.9 
6.5 
11.8 
11.5 
6.7 
3.7 
22.7 
12.0 
6.9 
11.6 
6.1 
3.5 
25.3 
14.1 
7.5 
11.4 
6.4 
3.4 
84.4 34.7 
28.1 11.5 
14.3 5.9 
8 . 2  
6.6 12.9 6.6 14.3 6.5 14.9 
3.4 
6.1 
Commerce and 
Banking 
Public Adminis­
tration 
Household Services 
Other Services 
35.6 21.2 38.1 21.5 44.1 22.5 49.6 22.4 57.2 23.5 
19.7 
1.5 
5.3 
11.8 
0.9 
3.2 
20.9 11.8 
1.6 0.9 
5.8 3.3 
22.5 
1.8 
6 . 2  
11.5 
0.9 
3.2 
24.4 
2.0 
6.5 
11.0 
0.9 
2.9 
2 6 . 2  
2 . 2  
8 . 0  
10.7 
0.9 
3.3 
GDP 167.7 100.0 177.3 100.0 196.0 100.0 22].3 100.0 243.5 100.0 
Source: Ministere du Plan et de 1'Aménagement du Territoire, Direction de la 
statistique et de la Compatabilite' Nationale, Comptes Nationaux du 
Cameroon 1968/69. 
^Forestry, fishery and livestock included. 
21 
rapid rate of growth in agriculture is mostly attributable 
to favorable export prices for some of the major export 
commodities, particularly cocoa and cocoa products. 
The agricultural sector Because of highly diver­
sified climatic and ecological conditions, a wide variety of 
food and cash crops are grown in Cameroon. One can identify 
six major sectors within Cameroon's agriculture, namely; the 
subsistence food sector, the estate or plantation sector, 
the smallholder commercial sector, the livestock sector, the 
fishery sector, and the forestry sector. Table 2.5 illustrates 
the sub-sectorial distribution of the Gross Domestic Product 
in agriculture and it provides an indication of the relative 
importance of each sub-sector. 
The food crop sub-sector contributes the largest amount 
of income in the agricultural sector followed by the small­
holder commercial sub-sector. The basic food crops are 
cereals, such as millet, sorghum, and maize, and tuberous 
starches such as macabo, taro, cassava and yams. Plantains 
also form an important item of diet. These food crops consti­
tute the basic source of diet in the rural areas as well as a 
large proportion of food consumption in the urban areas. 
The urban population utilizes a large proportion of imported 
products into its diet. 
There is very little statistical material on food crops 
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Table 2.5. Cameroon's Gross Domestic Product generated in the 
agricultural sector, 1961/62 (in billions of 
C.F.A. francs) 
Sub-sector Value 
Food crop 28.4 
Commercial sector 25.2 
Small-holder (13.5) 
Plantation (11.7) 
Livestock 4.2 
Forestry 4.0 
Fishery 0.9 
Source; Derived from Ministere du plan et de 1'Aménagement 
du Territoire, Direction de la statistique et de la 
Compatabilite National, Comptes Nationaux du 
Cameroon; Ediafric, L'Economie Cameroonaise, 
Paris, 1971; F.A.O., Commission Economique des 
Nations Unies pour l'Afrique, Etude sur les pos­
sibilités de cooperation dans le domain de 1' 
agriculture et du commerce des produit agricoles 
en Afrique Central. 
available in Cameroon and those which exist are usually 
unreliable. No statistics are available on food crops for 
West Cameroon. Table 2.6 shows estimates of food crop 
production in East Cameroon and Table 2.7 shows their regional 
distribution. 
The regional distribution of crops follows regional 
ecology. In the far North, sorghum is planted in the secondary 
season, after the floods; between the Adamawa and the Benoue, 
only a single season of annual crops is possible, and includes 
Table 2.6. East Cameroon: Estimates^ of principal food crop production, 1962/63-
1969/70 (in thousands of hectares arid thousands of metric tons) 
1962/63 1963/64 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 
A ^ P ^ A  P  A  P  A  P  A  P  A  P  A  P  A  P  
Millet and 
sorghum 481 336 416 377 422 484 486 554 329 390 402 299 389 273 495 376 
Maize 186 175 232 216 174 170 221 246 260 286 210 196 221 224 219 254 
Paddy rice 10 9 14 11 13 14 11 13 14 16 15 22 14 16 14 18 
Macabo and 
taro 102 514 150 676 127 450 89 395 97 437 207 629 203 668 206 613 
Manioc 63 447 60 417 111 446 87 4 61 100 540 176 737 182 774 152 603 
Yams 27 162 42 130 36 147 35 148 39 162 49 172 52 178 47 161 
Sweet potatoes 29 166 35 100 33 91 44 171 33 96 35 92 36 96 41 117 
Plantains 72 661 105 696 163 965 106 585 118 641 141 802 157 797 151 623 
Shelled 
groundnuts 120 66 150 75 130 78 168 82 188 96 219 129 222 135 215 141 
Source: Cameroon Oriental, Secretariat d'Etat au Développement Rural, Direction 
de 1' Agriculture, Statistiques Agricoles 1962/63-1969/70 
The figures presented are only estimates and there are considerable inconsis­
tencies between these figures and figures from other sources. Their accuracy 
should be viewed with skepticism. 
^A represents Area. 
P represents Production. 
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groundnuts and rainy season sorghum; south of the adamawa 
two seasons are possible, and maize and groundnuts are grown. 
Cassava is grown almost as far as the extreme north (Marua). 
Yams are localized between the Benoue and the Adamawa 
(F.A.O., 1971). 
Although there are some dietary inbalances observable 
in the nation, their severity is minimal. Quantitative cover­
age of needs is ensured by automatic supply adjustments and 
on the whole, public health is fairly good. A great majority 
of the population is not undernourished (F.A.O., 1971). 
Table 2.7. Regional distribution of food crops, 1963/64 (in 
percentages) 
North East Central South Littoral West 
West 
Cameroon Total 
Yams 6.3 0.1 28.6 8.7 27.0 29.3 100 
Manioc 21.9 8.2 46.3 12.9 3.9 6.8 100 
Macago and 
toro 0.2 0.9 20.8 20.9 30.6 26.6 100 
Sweet potatoes 19.7 0.7 8.7 2.5 34.7 33 .7 100 
Plantains - 13.1 40.2 12.2 10.6 23.9 100 
Millet and 
sorghum 100.0 - - - - - 100 
Maize 6.8 3.7 9.4 1.8 54.6 23.7 100 
Groundnuts 45.4 6.6 18.2 3.1 17.6 9.1 100 
Source : Ministere 
Territoire 
du Plan et de 1'Aménagement 
, Deuxieme Plan, 1966 
du 
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Exports and the Cameroonian 
Economy 
The situation of developing countries has been described 
as an "interlocking set of viscious circles that perpetuate 
economic stagnation and poverty" (Vanek, 1962). The viscous 
circle of poverty in underdeveloped countries has it that 
productivity in these countries is low because investment is 
low, investment is low because saving is low, saving is low 
because income is low, and income is low because productivity 
is low. If economic development is to take place, this 
viscous circle must be cut into. One obvious approach is to 
increase investment. But the question is — How? Capital 
investment (capital formation) must be financed out of domestic 
savings or net borrowings from abroad. Like in most other 
developing countries, the rate of savings in Cameroon is low. 
This necessitates a dependence on the developed nations for 
funds to finance its capital formation. Even if its domestic 
savings were adequate to sustain desired levels of investment, 
the country would still be in need of foreign exchange to pay 
for import of capital goods that can be obtained only from 
the advanced countries. There is always a potential danger 
of a deficiency of foreign exchange relative to the expected 
need for imports to achieve development goals. Increased ex­
port earnings will go a long way to help alleviate this danger. 
Besides its contribution to the nation's foreign exchange 
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earnings, exports also contribute to income as well as to 
government revenues. Expressed in billions of C.F.A. francs, 
Cameroon's exports during the period 1964/65 to 1968/69, are 
given in Table 2.8. For each of these years total exports 
accounted for, over 13 percent of the nation's Gross National 
Product. A recent study shows that on a consolidated basis, 
revenue collected in 1968/69 amounted to CFAF 33.4 billion 
and this accounted for more than 83 percent of all receipts. 
Direct taxes at CFAF 6.8 billion accounted for 17 percent 
of all receipts; registration taxes, stamp duties and mis­
cellaneous taxes at CFAF 1.4 billion represented 3.4 percent; 
and non-tax revenue, mainly earnings of services and enter­
prises, represented CFAF 6.6 billion, or 16.6 percent (IMF, 
1971). 
The largest revenue item, taxes collected by the Customs 
Department, contributed 58 percent of local government revenue, 
and some 88 percent of the federal government revenue during 
the period 1966/67-1969/70. The ratio of taxes to Gross 
Domestic Product on a current basis rose from 14.9 percent in 
1966/67 to 16 percent in 1968/69 thanks mainly to an increase 
of the ratio of indirect taxes from 11.1 in 1966/67 to 13.1 
percent in 1969/70. The federal government revenue from in­
direct taxation was CFAF 24.3 billion or 84 percent of its 
revenue in 1968/69, of which CFAF 21.4 billion was from im­
ports and exports (IMF, 1971). Table 2.9 shows Cameroon's 
Table 2.8. Cameroon's total exports, agricultural exports and Gross Domestic 
Product, 1964/65-1968/69 (in billions of CFA francs) 
1964/65 1965/66 1966/67 1967/68 1968/69 
Total exports 36.8 37.5 38.5 45.1 53.2 
Agricultural exports 27.9 29.2 31.5 33.8 40.7 
Gross Domestic Product 
(at current market prices) 167.7 177.3 196.0 221.3 243.5 
Agricultural exports 
as a percentage of 
total exports 75.7 77.7 81.7 75.1 76.4 
Total exports as a 
percentage of GDP 21.9 21.1 19.6 20.3 21.8 
Agricultural exports as 
a percentage of GDP 16.6 16.4 16.0 15.2 16.7 
Source; Derived from Tables 2.10 and 2.11 
Table 2,9. Cameroon's revenue from trade and total government revenues, 
19,66/67-1969/70 (in millions of CFA francs) 
I. Federal budgetary receipts 
A. Taxes on international trade 
1. On imports 
2. On exports 
3. Miscellaneous 
B. Taxes on internal transactions 2,049 
UDEAC single tax 
Other internal tax 
II. Extrabudgetary receipts 
Levies on: Coffee exports 
Cocoa exports 
Banana exports 
Gas imports 
Port dues 
Miscellaneous 
Total (I and II) 
Total Government revenues 
from all sources 
1966/67 1967/68 1968/69 1969/70 
20,587 22,715 24,344 29,523 
18,538 20,316 21,447 25,470 
15,219 
3,245 
74 
17,088 
3,167 
61 
17,738 
3,605 
104 
20,214 
5,152 
104 
 2,399 2,897 4 ,053 
(2,027) 
(22) 
( 2 , 3 0 4 )  
(95) 
(2,535) 
(362) 
(3,591) 
(462) 
2,977 4,043 10,234 12,853 
995 
1,385 
65 
1,070 
2,044 
20 
360 
1,897 
7,242 
21 
453 
2,010 
9,592 
22 
588 
478 497 566 669 
56 52 55 72 
23,566 26,758 34,578 42,376 
31,968 
Source; Federal Republic of Cameroon, Customs 
the Government of Cameroon; IMF, 1971 
35,615 40,082 44,010 
Department; Budgets and Accounts of 
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revenue from trade during 1966/67 to 1969/70. Budgetary 
revenue from imports in 1363/69 represented CFAF 17.7 billion 
and CFAF 3.6 billion was collected on exports. An additional 
CFAF 9 billion was collected mainly on cocoa and coffee ex­
ports, but accrued to the stabilization fund rather than the 
budget. Revenue from international trade rose by CFAF 1 to 
2 billion each year from 1966 to 1969, reflecting the growth 
of the economy, while in 1969/70 an increase of some CFAF 
5 billion over the previous year was recorded due in part to 
the effects of the August 1969 devaluation of the CFA franc 
(IMF, 1970). 
In 1968/69, some 12.9 billion CFA francs were collected 
on exports. However, this figure does not give the true 
picture since it does not take into consideration the fact 
that exports are made through imports. A part of import 
duties during each year is attributable to exports. Parts of 
import duties should indirectly be attributed to foreign 
loans. For the period 1966/67 to 1969/70, import duties 
contributed some 47.6 percent, 47.9 percent, 44.2 percent, 
and 45.9 percent, respectively to the total government revenue 
(Table 2.9). Export duties, on the other hand, contributed 
10.1 percent, 8.8 percent, 8.9 percent and 11.7 percent, 
respectively during this period. 
To be able to reveal the shares of import duties in­
directly attributable to exports the following assumptions are 
made; (1) that the values of imports attributable to foreign 
loans are equal to the values of the loan; (2) that import 
duties are levied on an ad valorem basis; and (3) that a 
single rate of duty exists on the various commodities irre­
spective of whether payments were made with foreign loans 
or with export earnings. 
After appropriate adjustments are made, import duties 
which were indirectly attributable to exports during the four-
year period represented 3 6 percent of total government revenues 
for 196 6/67, 36 percent for 1967/68 and 33 percent for 
19 68/69.^ Thus, the total direct and indirect contributions 
of exports to total government revenues become 4 6.1 percent 
in 1966/67, 44.8 percent in 1967/68 and 41.9 percent in 
1968/69. 
Agriculture's Contribution to 
Exports 
The significance of the role of agricultural exports in 
Cameroon's economy depends, first of all, on the importance 
of total exports in the country's economy and secondly, on 
^The computations are based on (Muljana, 1972, p. 68). 
= i f  
where Dj[ = indirect contribution of exports to government 
revenues, M = imports, Kf = capital flows, and T^ = export 
duties. The values for the various parameters are derived 
from Tables 2.8 and 2.9 and from Custom's Department records. 
Federal Republic of Cameroon. 
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the share of agriculture in the total exports. In addition, 
it depends on agricultural exports' ability to contribute 
directly to investments and to the expansion of domestic 
markets for the expanding domestic industries. 
In Table 2.8 the contribution of agricultural exports 
to total exports was illustrated. Agricultural exports, 
share of total exports has remained fairly stable at over 
75 percent during the period between 1964/65 and 1968/69. 
Tables 2.10 and 2.11 give an idea of the composition and 
evolution of Cameroon's exports over the period 1964/65 
to 1968/69. Exports have steadily increased since 1964/65. 
In that year they amounted to 36.6 billion C.F.A. francs, and 
by 1969/70 they had reached 66.2 billion C.F.A. francs, an 
increase of 80.3 percent over six years (F.A.O., 1971, p. 
9). Cocoa remains the largest export product. In 1968/69, 
it amounted to 12.4 billion C.F.A. francs or 23.3 percent of 
total exports. If other cocoa products (cocoa butter, etc.) 
are added, the total value is even higher. Coffee is the 
second most important product, making up about 23 percent 
of total exports in 1968/69, 7.2 percent for Arabica coffee 
and 15.8 percent for Robusta coffee. Forest products hold 
third place with 7.3 percent in 19 64/65 and 11.4 percent in 
1968/69. Next comes cotton fibers, which rose from 2.3 billion 
francs C.F.A. in 1964/65 to 2.8 billion francs C.F.A. in 1969/ 
70. Bananas have lost much of their importance due principally 
Table 2.10. Cameroon exports by volume and value, 1964/65-1968/69^ (volume in 
metric tons and FOB value in million of C.F.A. francs) 
1964/65 1965/66 1966/67 
Volume Value Volume Value Volume Value 
Cocoa 76107 7804 81170 7231 69500 8630 
Cocoa products 11990 1581 11030 1119 11634 960 
Arabica coffee 12873 3021 17470 4011 19890 3999 
Robusta coffee 34766 5185 44380 6424 49200 7893 
Bananas 126893 2066 84970 1644 57020 1311 
Groundnuts (shelled) 19560 751 8790 349 5390 227 
Rubber 10435 1227 11110 1242 12550 1249 
Tobacco 1258 620 1450 842 1460 856 
Cotton 17277 2348 21085 1773 21060 2801 
Palm products 9989 506 8203 488 8810 339 
Tea^ 355 74 333 71 131 32 
Forest products 275428 2704 188780 2955 279344 3149 
Aluminum and Aluminum 
products 58951 6271 45810 4964 48460 5190 
Other products 73140 2638 56757 3384 53265 1830 
Total Exports 698023 36798 638550 37547 607400 38471 
Total value of agri­
cultural exports - 27881 - 29199 - 31451 
Value of agricultural ex-
ports as a % of total exports 
exports — 75.7 - 77.7 - CO
 
^Official figures for volume of coffee, cocoa, rubber, bananas have been 
adjusted to take account of exports shipped but not recorded in customs data. 
^Does not include shipments to Chad through local sales. 
Table 2.10 (Continued) 
Volume 
1967/68 
Value Volume 
1968/69 
Value 
Cocoa 
Cocoa products 
Arabica coffee 
Robusta coffee 
Bananas 
65970 
13613 
21695 
41588 
45125 
9866 
2385 
4339 
6886 
1101 
7 0494 
17258 
19622 
55173 
43874 
12400 
4271 
3860 
8601 
1324 
Groundnuts (shelled) 12696 
Rubber 12025 
Tobacco 1265 
Cotton 16597 
Palm products 6967 
Tea 209 
Forest products 359789 
Aluminum and aluminum 
products 43875 
Other products 11362 9 
Total Exports 696022 
Total value of agricultural 
exports 
Value of agricultural exports 
as a % of total exports 
523 13688 596 
1008 10311 982 
1296 1498 1135 
2373 24550 2877 
353 9645 367 
41 376 79 
3670 377083 4120 
5224 36826 5059 
5991 95406 7473 
45056 775964 53223 
33841 ' - 40691 
75.1 - 76.4 
Source: Direction de la Statistique et de la Comptabilité' Nationale, Note 
Trimestrieue de Statistique; BCEAEC, Rapport d' Activité', Exercise 
1969-1970; Ministers du Plan et du Développement. 
Table 2.11. Relative growth of agricultural exports (1964/65 = 100) 
1964/65 1965/66 1966/67 1967/68 1968/69 
Volume Value Volume Value Volume Value Volume Value Volume Value 
Cocoa and cocoa 
products 100 100 104 .9 89. 5 92 .3 102 .1 90. 5 130. 5 99 .9 177 .4 
Arabica coffee 100 100 135 .7 132. 6 154 .5 132 .2 168. 5 143. 5 152 .4 127 .9 
Robusta coffee 100 100 127 .7 123. 8 141 .5 152 .3 119. 6 132. 8 158 .7 165 .8 
Bananas 100 100 67 .0 79. 5 44 .9 63 .4 35. 6 53. 2 34 .5 64 .0 
Groundnuts 100 100 44 .9 46. 4 27 .5 30 .2 64. 9 69. 6 70 .0 79 .3 
Rubber 100 100 106 .5 101. 2 120 .3 101 .7 115. 2 82. 1 98 . 8 80 .0 
Tobacco 100 100 115 .3 135. 8 116 .0 138 .0 100. 5 209. 0 119 .1 183 .0 
Connon 100 100 122 .0 118. 1 121 .9 119 .2 96. 1 101. 0 142 .1 122 .5 
Palm products 100 100 82 .1 96. 4 88 .2 66 .9 69. 7 69. 7 96 .6 72 .5 
Tea 100 100 93 .8 95. 9 36 .9 43 .2 58. 9 55. 4 105 .9 106 .7 
Total 100^ 100 109 .5 104. 2 106 .2 112 .4 102. 4 119. 8 116 .7 144 .8 
Source : Derived from T.ables 2 .10 and 2 .11. 
^In current prices. 
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to plant disease and more competitive market conditions. 
Their contribution to exports has declined in recent years ; 
from 5.6 percent in 1964/65 to 2.5 percent in 1968/69. 
Tobacco exports represented 1.4 percent of exports in 1968/ 
69. The exports of other products have been stable or 
declining over the five-year period. Table 2.12 indicates 
the production of Cameroon's main commercial crops for the 
period between 1960/61 to 1970/71. 
Cameroon exports mainly to Europe, but its trade with 
Africa, especially with the UDEAC^ countries, is fairly 
active. In 1968 , exports to African countries represented 
4.5 billion francs C.F.A. or 9.6 percent of total exports. 
The main African customers were UDEAC countries. However, 
very little agricultural produce was exported to the UDEAC 
countries (F.A.O., 1971). 
The Central African Customs and Economic Union (Union 
Douanière et Economique de 1 * Afrique Centrale). The members 
include Central African Republic, Gabon, the People's 
Republic of Congo and Cameroon. 
Table 2.12. Production of Cameroon's main commercial crops, 1960 
a 1960/ 1961/ 1962/ 1963/ 1964/ 1965/ 1966/ 1967/ 1968/ 1969/ 1970/ 
^ 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971^ 
Cocoa 81.6 75.1 76.0 85.0 91.2 78.8 84.5 91.4 103.8 104.7 96.5 
Robusta 
coffee 31.6 33.2 34.9 38.8 37.6 49.7 43.7 56.0 51.6 58.2 53.0 
Arabica 
coffee 10.6 8.7 11.0 11.3 13.3 21.2 20.0 21.3 21.1 20.9 20.5 
Cotton 
seed 29.2 25.1 41.4 45.8 43.9 57.5 55.8 49.1 68.0 91.3 40.0 
b 
Bananas 125.5 135.4 134.2 117.5 115.0 85.0 45.7 45.9 48.5 - -
Palm 
kernels - - 26.9 38.2 42.2 - 39.2 37.1 39.2 - -
Palm oil 
- 35.2 33.8 28.2 - - 37.8 33.3 36.1 37.0 -
Rubber^ 7.2 8.8 8.2 9.5 9.4 21.1 12.7 13.0 11.4 
Source; Stabilization Funds and West Cameroon Marketing Board; Statistiques Agri-
coles; Note Trimestrielle de statistique, Bulletin Mensuel de Statistique; 
C.F.D.T.; C.D.C. Annual Reports. 
^Estimates. 
^Data cornes from various sources and in some cases the figures are inconsistent. 
"^Only production which has been processed for exports. 
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CHAPTER III. PERENNIAL CROPS AS LONG TERM INVESTMENTS: 
THE RANGE OF THE PROBLEM 
The Project Investment Decision 
Around the mysteries of finance 
We must perform a ritual dance 
Because the long-term interest rate 
Determines any project's fate: 
At two percent the case is clear. 
At three, some sneaking doubts appear, 
At four, it draws its final breath 
While five percent is certain death. 
KENNETH BOULDING (1964) 
The choice of a set of investment projects involves 
numerous factors. Economic analysis will go a long way in 
fascilitating the identification of the better choices of 
project alternatives. Economic analysis, however, falls 
short of providing a "do or die" criteria for identifying 
which set of projects will increase social income most 
rapidly. Bringing an additional hectarage of corporate or 
public farm land into production may provide higher economic 
benefits than an additional hectarage of traditional farm 
land, but the latter decision may be made anyway because it 
would provide a better income distribution. On the other 
hand, economic analysis may reveal that the plantation 
system is more profitable and this may provide a basis for 
investigating the consequences of structural changes in the 
plantation system that would result in a better income 
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distribution. In the final analysis, the question is who 
should make the national investment decision? Gittinger 
(1972, p. 3), I believe, captures the essence of the question 
when he says that any national investment decision must be a 
political act summing up the best judgement of those 
responsible and that the function of project analysis is not 
to replace this judgement; rather it is to provide a very 
effective tool by which judgement can be sharpened and the 
likelihood of error narrowed. 
Robert Haveman (1972, p. 2) goes one step further with 
respect to the project investment decision. He believes 
that emphasis should also be placed on ex-post evaluation of 
investments, particularly of investments which are public 
in nature. He bases his suggestion on the hypothesis that 
"real improvement in public sector performance will not be 
achieved unless information on the input (cost) and output 
(benefits) of ongoing and completed government undertakings 
is incorporated into the decision process.^ 
Problems of Project Analysis 
The rate of interest is a reflection of some basic 
conditions in the capital and money markets. The question 
of how many hectares of a given perennial crop with a stream 
^For a detail look at ex-post evaluation of investment 
decisions, see Haveman, 1972. 
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of future earnings and costs should be planted, is a question 
in capital and investment theory. Paraphrasing Kenneth 
Boulding (1964, p. 84), society possesses a certain unwilling­
ness to sacrifice present enjoyments for future benefits. 
As such, projects from which the benefits are to be found a 
long way into the future will have to fight harder for their 
lives or will have to promise larger net benefits than those 
which will be realized in the near future. Economic analysis 
will customarily attempt to compare the differences in the 
stream of the relevant costs and benefits associated with 
alternatives among which choices are to be made. The choice 
between alternative time-streams of costs and benefits is a 
very difficult but important problem with respect to making 
and evaluating investment decisions in perennial crop 
production. The difficulty arises because many questions 
which may be relevant to Hthe analysis have to be taken into 
account. The questions center around, (1) identifying the 
costs and benefits, and (2) choosing the appropriate interest 
rate with which to discount the streams of net benefits. 
1. Identifying costs and benefits of cash crop produc­
tion projects; Obviously, if different projects are to be 
compared, the costs and benefits associated with the project 
will have to be identified. However, the projects must 
first be defined and their expected lives determined. The 
determination of the length of life of projects is usually 
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a very subjective one based on the assessments of factors 
such as technological changes, the development of substi­
tute or complimentary goods, changes in demand and so on. 
Some investigations have, however, shown that different 
assumptions about length of life do not affect the viability 
of schemes to an enormous extent (Prest and Turvey- 1965)= 
Usually, the stream of costs and benefits associated 
with projects are expressed in terms of money. Since the 
stream is a projection into the future, allowance should be 
made for anticipated changes in the prices of the items in­
volved . 
The problem of identifying the relevant costs and bene­
fits may be further aggravated by the existence of diver­
gences between private and social product when: (1) because 
of the existence of externalities, and as such, infeasibility 
of exclusion, the market prices associated with a project 
do not accurately reflect the true benefits accrueable to 
the project, or (2) because of the existence of public 
goods characterized by indivisibility and noncompeting 
consumption, society's valuation of the social marginal 
product cannot be adequately made. Other problem areas in 
the identification of project costs and benefits include 
the questions of secondary benefits, market imperfections 
and intangible costs and benefits. 
41 
2. The choice of interest rate ; Although there is 
much discussion in the literature on the choice of appro­
priate interest rates for investment projects, there is no 
widespread agreement on the criteria for choice. There is 
the old problem of whether or not market rates of interest 
truly reflect the marginal productivity of investment and 
time preference. There is also the issue of whether or not 
market-determined rates of interest would be appropriate 
for community decisions. Baumol has suggested that there are 
few issues in economics that rival these issues as subjects 
"...exhibiting simultaneously a very considerable degree 
of knowledge and a very substantial level of ignorance" 
(Baumol, 1968, p. 788). From the welfare point of view 
interest rates should correspond to the time preference on 
the part of individuals in the society. Some writers 
believe that social time preference attaches more weight to 
the future than private time preference and that it is the 
former which is relevant for determining the allocation of 
society's current resources between investment and con­
sumption (Prest and Turvey, 1965, p. 697). If all the 
conditions for a welfare maximum were fulfilled, then the 
allocation of society's scarce resources would be optimal 
in that the marginal social rate of time preference will 
coincide with the marginal social rate of return from 
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investment. A single interest rate would then suffice for 
comparing the net benefits from different investment proj­
ects. Prest and Turvey have, however, suggested that one 
of the difficulties of operating with a social rate of 
discount is the problem of using different rates of 
interests in public and private projects. This, they 
believe, would result in inefficient allocation of funds in 
the investment sector because inferior public projects will 
supplant superior private projects (Prest and Turvey, 1965, 
pp. 697-699). It should however, be pointed out that they 
define "superior" and "inferior" in terms of present value 
of net benefits. 
In addition to the social time preference rate, another 
type of discount rate that has been advocated is the social 
opportunity cost rate. The social opportunity cost is a 
measure of the value to society of the next best alternative 
use to which funds employed in a project might otherwise have 
been put. The determination of the social opportunity cost 
is also a major problem area in the choice of interest rate. 
Again, as in the case of the social time preference, no 
single interest rate or rate of return can adequately measure 
the social opportunity costs of funds. Prest and Turvey 
have however suggested that the government borrowing rate 
is a popular and easily applicable measure of costs, both 
because it is a financial cost and, more academically, because 
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it can be regarded as "the" risk-free rate of interest 
(Prest and Turvey, 1965, p. 698). 
Selecting among alternative projects with different 
streams of costs and benefits will always require the use of 
an interest-rate or discount-rate if the maximand is the 
present worth of benefits less costs. The predominant con­
clusion in much of the literature on the choice of interest 
rate is that the choice is very difficult if not impossible 
to make. It is in cases like this in which sensitivity 
analysis, where the calculations are repeated many times for 
different values of interest rates, becomes very helpful in 
decision making. 
The Anatomy of an Optimal Investment 
Decision in Perennial Crops 
Given the perennial nature of export crops in the study 
area, the question how much of a particular class of land is 
to be devoted to a given crop in a given project in a given 
year is a good example of a situation requiring an invest­
ment decision. The projects submitted for analysis will be 
competing for the available scarce resources. It is assumed 
that the overall objective in the selection of a set of 
projects is to maximize the present discounted value of the 
future streams of net benefits from investment decisions 
made today. The rest of this section attempts to present an 
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analysis of the theoretical procedures that may be involved 
in a typical investment decision in perennial crops. 
If, 1) labor and capital were homogeneous factors, 
2) capital was owned by households and the services of capital 
goods were available for sale in the market just like labor 
services, 3) the stock of this homogenous capital was fixed 
and 4) conditions of perfect competition existed, then a 
project's production function can be written as follows: 
1) Y = y(L,K) 
where Y is output and L and K are the flow of labor and 
capital services per period of time respectively. Since 
conditions of perfect competition prevail, each project's 
marginal physical product for labor and capital is equated 
to the real wage rate and the real cost of capital respective­
ly to get; 
2) ^ = Y^(L,K) 
3) I = Y^(L,K) 
Where Y^ and Y^ are the partial derivatives with respect to 
labor and capital respectively. 
When Equations 2 and 3 are solved simultaneously, the 
result is a demand function for labor services and capital 
services for each project for a given real cost of capital 
and real wage rate respectively (Figures 3.1 and 3.2). 
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By aggregating over all projects, an aggregate demand 
curve for labor services and an aggregate demand curve for 
capital services can be derived. By equating the aggregate 
demand for labor and capital services to the respective 
aggregate supplies, the equilibrium real wage rate and the 
equilibrium real costs of capital can be determined. Note 
that since the capital stock is assumed fixed, the supply 
of capital services will be inelastic with respect to the 
price of capital services because the explicit assumption 
is that a certain maximum flow of capital services is avail­
able from the fixed stock of capital. The supply of labor 
services depends on how much labor exists as well as on the 
opportunity cost of using capital in production. On the 
other hand, the supply of capital services is fixed. As 
such, projects are competing with one another for the alloca­
tion of labor services between leisure and every other 
project. Projects are also competing for capital services. 
The equilibrium prices will clear the market. There are 
two basic questions to be answered: 1) What is the desired 
level of capital stock for a given project, and 2) What is 
the process by which the agents that activate a project adjust 
to attain this desired level of capital stock? 
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The desired level of capital stock 
Following the Fisherian approach, each project has an 
initial endowment of funds. Each project's income stream can 
be changed either by borrowing or lending or by investing in 
the project. Jorgenson (1963) consolidates Fisher (1931) 
and Hirshleifer (195 8) to come up with a more sophisticated 
neo-classical approach. In the neo-classical tradition, the 
level of desired capital stock is as follows: 
1) R(t) = PQ - wL - ql 
where Q, L, and I represent levels of output, labor input, 
and investment in capital input, and where P, w, and q 
represent the corresponding prices, and R(t) is the net 
revenue in period t. Net worth, W, is defined as the dis­
counted integral of net revenue : 
CO 
2) W = e ^^(Rt) 
0 
where r is the cost of capital. Net worth is maximized sub­
ject to the constraints that: 
3) F(Q,L,k) = 0 
and 
4) K = I-ôk 
where K is capital stock, and ô is the rate of depreciation. 
To maximize Equation 2 subject to 3 and 4, the following 
Lagrangian is formed: 
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5) L = {e ^^[R(t)] + Agft) F(Q,L,K) 
+ (t)[K-I+6K]}dt 
.CO 
f (t) dt 
The Euler conditions for a maximum are : 
6 )  
7) 
8 )  
9) 
10) 
M = = 0 
II = .e-"„ + (t) = 0 
2Y= -e - X^(t) = 0 
3K " dt ÏÏK ® q + Aq (t)^ + (t) Ô - ^ A^ (t) = 0 
3f 
9A, = F(Q,L,K) = 0 
11) 3f 3A, = K-I-ÔK = 0 
Solving 8 for A^(t), the following expression is 
obtained : 
12) A^(t) = -e 
Substituting 12 in q, results in the following; 
Combining this with the Euler condition for output, 6, 
the marginal production condition is obtained as follows 
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If a Cobb-Douglas production function of the form 
Q = AK^L^ is specified, then: 
Q = 2 
P 
so that 
16) K* = a 22 
where K* is the desired level of capital. A point to observe 
here is that K* will vary depending on the ratio of price 
of output P, and the price of capital services or the user 
cost of capital, q. 
The optimal investment decision 
Suppose the desired level of capital resources in each 
project is known, the next question to be answered is how does 
one move from the initial endowments of capital resources to 
the required level? Indeed, the answer to this question is 
critical because the longer it takes to move from the actual 
level of capital resources to the desired level, the greater 
is the cost to the project in terms of benefits foregone. And 
as suggested earlier, every benefit counts in determining 
whether a project survives or not. Besides the costs of not 
moving to the desired level of capital resources fast 
enough, another cost that has to be watched, is the cost of 
\ 
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accumulating capital too rapidly. For example, a major ixiad 
construction project cannot be completed within a week. Any 
attempt to do so, would result in a substantial increment 
in the cost of capital resources. This cost increment would 
be the result of trying to accumulate capital resources too 
fast- There is therefore, some optimum speed of capital 
accumulation that minimizes the cost of the project. Each 
project is therefore faced with the minimization of two 
costs. 
Assume that is investment initiated in any given 
periodGiven a set of projects initiated in that period it 
would take a number of years for each project to be completed. 
If represent the proportion of an investment project 
initiated in period t and completed in period t + n, then 
investment for expansion of capital in period t, say is a 
weighted average of investment projects initiated in previous 
periods : 
17) ll = V^ll * "iqlt 
where in this case, it is assumed that the first project 
start was initiated in year t-10. If S was a lag operator, 
then investment for expansion of capital is: 
For a more detailed look of this approach, consult 
Jorgenson, 1963: Jorgenson and Seibert, 1959: Jorgenson and 
Stephenson, 1969. 
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18) = y(s)i^ 
where : 
2 10 
y(S) = + y^S + ^2^ +...+ y^gS 
The objective here is to determine the optimum 
distributed lag with respect to an optimal investment decision. 
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CHAPTER IV. STRUCTURE OF EXPORT CROP PRODUCTION 
IN THE STUDY AREA 
The Study Area 
Two regions in Cameroon have been chosen as the principal 
study area for this study; namely, West Cameroon and the 
western region of Cameroon (see Figure 4.1). 
2 West Cameroon has an area of 42,000 Km . It lies between 
latitudes 4° and 7° North and between longitudes 8° and 11° 
East. Two types of climates can be distinguished. In the 
north the sub-equatorial climate predominates with four 
distinct seasons. The long dry season from April to May, 
the long wet season from June to August and the short rainy 
season with its torrential rains covering the months of 
September and October. In the southern parts of West 
Cameroon one finds the equatorial type climate. It is very 
humid and hot in this area and there are two distinct seasons, 
the dry and the wet seasons. The wet season usually begins 
around April or May and lasts for about 180 to 210 days. 
The mean annual rainfall varies from 3 meters to 4 meters. 
The western region of Cameroon has an area of some 
2 13,700 Km . It extends between latitudes 4° and 1°  North 
and 10° and 12° East. This region comprises five Bamileke 
departments (Menoua, Bamboutos, Mifi, Nde, Haut-Nkam) and 
one Bamoun department. For purposes of this study, the 
department of Mungo and Nkam, which geographically belong to 
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Figure 4.1. Location of the regions of West Cameroon and the 
western region of East Cameroon 
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the littoral region, have been included as part of the study 
area so as to incorporate banana production into the analysis. 
This addition increases the size of the region to 23,796 
2 Km . In the western region, as defined above, three types 
of climates can be distinguished. Equatorial climate is 
found in the Mungo and Nkam departments, sub-equatorial 
climate in the Mbam and southern Bamoun departments and 
tropical climate in the Bamileke and Bamoun departments. As 
in West Cameroon, one can isolate two or four distinct 
seasons depending on the department one is in. 
The study areas are agricultural in nature and most 
cash crops are produced both on large-scale (one crop) 
plantations and on small farms. The large plantations are 
mainly owned by European enterprises in the western region^ 
of Cameroon and by public and private corporations in West 
Cameroon. The rest of the farms are owned by individual 
Cameroonian farmers and in the past, they have received 
little or no assistance in the way of plant protection, 
fertilizers, etc. In 1970, about 80 percent of the popu­
lation of the Bamileke and Bamoun region and 84 percent of 
the population in West Cameroon was engaged in agriculture 
(F.A.O., 1971). 
^In the rest of this study, the western region of 
Cameroon will be interchangeably referred to as Bamileke 
and Bamoun region. 
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Commercial agriculture 
The main commercial crops include cocoa, coffee, cotton, 
bananas, palm products, tea and rubber. The commercial sector 
manifests a great level of dualism. In this sector can be 
found large-scale, capital intensive, modern capital equip­
ment-using estates or plantations operating side by side 
with small-holders' farms, in which farmers use labor-
intensive methods of production. Farms using modern tech­
niques cover a bare five percent of the area under cultiva­
tion, but they account for the export of 10 percent of the 
coffee crop, five percent of the bananas and 100 percent of 
the tea, palm-oil and rubber (F.A.O., 1971, p. 11). 
Estate or plantation agriculture The term "estate" 
is usually defined as an aggregate of land held under a 
single possession (F.A.O., 1955, p. 1). A centrally operated 
estate is one that is administered and worked as a single 
unit under a single management. "Plantation" is a vaguer 
word and a more difficult one to define than "estates." 
The F.A.O. defines "plantation" as meaning a little more 
than a large centrally operated estate, usually monocultural 
and operated by hired workers (F.A.O., 1955, p. 2). 
The data in Table 4.1 show production by large 
56 
Table 4.1. West Cameroon plantation production and area by 
types of crops/ 1968 
Types of Plantation ^ 
Cocoa 1,968 - 397 
Arabica Coffee 555 - 45 
Robusta Coffee - - -
Bananas 3 76 671 14,136 
Rubber 8,328 4,698^ 21,567 
Palm Oil 14,376 3,452^ 6,117 
Palm Kernels - -
Tea 320 66 623 
Source : Derived from Cameroon Development Corporation 
Annual Report, 1968; Information from Plantations 
Pamol du Cameroon Ltd.; West Cameroon Development 
Agency annual reports ; Information from Cadbury 
and Fry Limited; Secretariat D' Etat aux Affaires 
Etrangères, 1970 
^Figures do not include acreage of Plantation Pamol du 
Cameroon Limited. 
estates^ for the year 1968 for West Cameroon. As suggested 
earlier. West Cameroon accounts for a very significant part 
of large estate agricultural production as opposed to East 
^The word "large" is a comparative, rather than an 
absolute term. For the purpose of this research, a large 
estate is considered to be the one cultivation of which re­
quires the assistance of considerable number of hired workers, 
that is, the term may be regarded as representing a system 
of farming in contrast to the system of family farms. 
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Cameroon/ where small holdings of land predominate. 
Public estates West Cameroon has the only genuine 
public estate in Cameroon. In 1946, an ordinance was enacted 
by the Nigerian legislature (in accordance with a Trustee­
ship agreement the administration of the then British 
Cameroons was integrated with that of adjoining areas of 
Nigeria and the territory shared with Nigeria a common legis­
lative and judicial system), which provided for the acquisi­
tion by the Governor of certain lands in Cameroon under 
British mandate which had formerly been owned as freeholds by 
enemy Nationals and by companies incorporated in enemy 
territory, and which since the outbreak of war in 193 9, had 
been vested in the custodian of enemy property for Nigeria. 
This ordinance was the Ex-Enemy Lands' (Cameroons*) Ordi­
nance No. 38 of 1946, and under its terms all these lands 
were vested in the Governor as "native lands" to be held 
by him for the use and common benefit of the inhabitants 
of the territory. In furtherance of this purpose, the Governor 
was given the power to grant leases of these lands to a 
corporation devoted to their development. This corporation 
was created by Ordinance No. 3 9 of 194 6, with the express 
view of developing the resources of all ex-enemy lands placed 
under its control by the Governor, to carry out such works 
and undertakings as might be necessary for the corporation's 
business and to provide for the social welfare of its 
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employees. After making provisions for financial contingen­
cies , including the setting up of general and special re­
serves , the corporation was to use any profits for the bene­
fits of the inhabitants of the country in such a manner as 
the Governor might deem fit. 
The Cameroon Development Corporation was, therefore, 
established as a statutory body charged with the duty of 
developing the internal resources of the country and using 
the profits for this purpose. One of the prime duties of 
the corporation was to provide for the general social wel­
fare of the employees. This included housing, medical 
services and recreational facilities. After all its obliga­
tions were fulfilled, it was to pay direct taxes to the 
government and all its profits were to be used for the 
benefit of the people of Cameroon. The Cameroon Development 
Corporation (from hereon, it will be interchangeably called 
the C.D.C.) was to be operated on strict business lines and 
since it had to pay taxes, it had all the outward appearances 
of a commercial company. 
The C.D.C. now develops and operates plantations of 
bananas, rubber, oil palms, tea, cocoa and pepper. At the 
end of 1970, it was in possession of over 100,000 hectares 
of land in West Cameroon leased from the Government, and 
the capital employed over 5,000 million francs C.F.A. Table 
4.2 shows the development of production and acreage by types 
Table 4.2. Cameroon Development Corporation production and area by types of crops, 
1960-1969 
1960 1963 1966 1967 I960 1969 
Crops AreaS (Ha) 
Prod. 
(M. 
Ton) 
Area 
(Ha) 
Prod. 
(M. 
Ton) 
Area 
(Ha) 
Prod. 
(M. 
Ton) 
Area 
(Ha) 
Prod. 
(M. 
Ton) 
Area 
(Ha) 
Prod. 
(M. 
Ton) 
Area 
(Ha) 
Prod. 
(M. 
Ton) 
Bananas 4232 35155 1903 24874 948 13203 592 11814 671 14136 979 16200 
Oil Palm 
Palm Kernels 
6246 
4825 
2185 
6356 
7253 
2532 
6901 
6434 
2024 
7214 
7203 
2082 
7948 
7967 
2414 
7271 
6886 
2013 
Rubber 5306 3268 5872 5084 7402 6714 8066 7275 7302 6121 8404 6958 
Cocoa 357 217 282 110 468 209 468 157 468 107 468 139 
Tea 88 46 128 148 296 427 320 478 320 622 320 455 
Pepper 18 29 18 28 25 38 27 59 27 31 27 46 
Source : C .D.C. annual reports 
^Area under production only. 
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of crops for the C.D.C. 
The Santa Coffee estate is another example of a public 
estate in Cameroon, but its function and purpose are dif­
ferent from those of the C.D.C. It is a public estate in 
that it is held and operated by the state under the direction 
of the West Cameroon Development Agency. The authorities in 
charge of the estate have indicated that it will never pay 
as a coffee-producing unit because of the heavy financial 
loss it has been sustaining over the years. Yet the project 
is still continuing. This is an example of an estate held 
for other than gainful purposes or possibly for future 
economic gain. The idea is that its mere existence in a 
functioning state would contribute to the production activi­
ties of the small-holder coffee producers around it. Table 
4.3 gives an indication of the production activities of the 
Santa Coffee estated. The latest year in which statistics 
are available is 1965. 
Private estates 
In the most part, the private estates in Cameroon are 
those held by registered companies with limited liability, 
which operate on capital subscribed by members of the public 
and whose share certificates and other script is freely 
bought and sold in the open market. In most cases these are 
foreign companies. Sir Binns (F.A.O., 1955, p. 22) points 
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Table 4.3. Santa Coffee estate production and area, 1956-
1965 
y Area Production 
(acres) (metric ton) 
1956 173 4.0 
1958 625 38,0 
1960 585 51 
1961 585 82 
1962 583 45 
1963 556 42 
1964 556 58 
1965 556 30 
Source : West Cameroon Development Agency annual reports 
out that estates of this kind have characteristics not shared 
by any other agricultura enterprise. The first character­
istic is that they have direct access to the public invest­
ment market and depend on this market for the establishment 
and development of capital and for long-term credit. This 
characteristic necessarily means that the company does not 
have to depend on its saving and income for further develop­
ment and extension. New capital is freely available to the 
successful enterprise just as new capital is freely available 
to any successful corporation. However, to be able to 
continue producing and expanding its activities, the estate 
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must be able to provide a competitive return to its share­
holders . 
Because of its structure and size, the company can ob­
tain capital readily. On the other hand, "the system has 
the inevitable effect of divorcing 'ownership' completely 
from local residence and interest" (F.A.O., 1955, p. 23). 
In West Cameroon, Cadbury and Fry and Plantation Pamol du 
Cameroon Limited fall into this category of estates. Tables 
4.4 and 4.5 show their production of cash crops, respectively 
over the most recent years. 
Table 4.4. Cadbury and Fry^ cocoa production and area, 
1966-1970 
Production 
(tons) 
1966 1500 360 
1967 1500 290 
1968 1500 290 
1969 1500 350 
1970 1500 350 
1971 1500 
Source : Statistics provided by manager of Cadbury and 
Fry, Ikiliwindi.. 
^haî 
^The company was in the process of folding its operation 
during this author's visit with the coirpany. 
Table 4.5. Plantation Pamol du Cameroon production and area by type of crops, 
1966-1971 
1966 1967 1968 1969 1970 1971 
Crops Area^Prod.^ Area Prod. Area Prod. Area Prod. Area Prod. Area Prod. 
Palm Oil 10176 11343 13600 9600 12800 13300 
7058 7058 6828 6677 6149 5846 
Palm 
Kernels 2242 3576 3700 2900 3800 3800 
Rubber^ 1291 1190 1291 1457 1026 1558 1643 1840 1612 1730 1648 1886 
Source: Information and statistics from the managing director, Plantation Pamol 
du Cameroon Limited 
^Hectares in production. 
^Production of all grades. 
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In East Cameroon, most of the private estates are owned 
by French Nationals. Although most of the estates take 
corporate forms, there are others which are single proprietor­
ships or operated under partnership arrangements. In East 
Cameroon they are called "European Plantations." They 
usually are operated by hired workers and paid managers. 
The managers are usually responsible to and take adminis­
trative directives from authorities abroad. These planta­
tions are operating on a higher technological level than 
their traditional counterparts and new capital seems to be 
readily available to them. Productivity per man-hour is 
relatively higher in these "European" plantations. 
An input-output picture of "European" plantations in 
the western region of Cameroon is presented in Table 4.6. 
Most of the companies engage in the production of Arabica 
coffee. The land area occupied by these farms and the 
annual production of Arabica coffee between 1966 and 1971 is 
given in Table 4.7. 
Advantages and disadvantages of plantation agriculture 
The general idea of modern plantations is that "they usually 
grow a crop which is not regarded as an ordinary field crop 
with the help of a considerable body of worker, often hired 
under special contracts from distant districts and living 
on the estates" {F.A.O., 1955, p. 33). 
Table 4.6. Land area occupied by "European" plantations in Western region of 
Cameroon and the factors of production used in 1971 
Total Planted area (Ha) 
Companies Area Arabica Truck 
(Ha) Coffee Farming 
Tractors Trucks Covercrops Rotators 
R. Guerpillon 202 130 - 2 3 2 2 
Trollier 160 135 - 4 4 2 1 
Pallier 135 135 - 2 2 2 4 
Ste' Agr. Fbt. 160 118 - 1 2 1 1 
S.A.C.A. 110 105 - - 3 1 -
Momo (S.P.M.) 119 100 - 3 2 2 -
S.P.H.B. 820 455 - 3 10 2 2 
C.O.C. 2004 650 5 10 6 16 4 
C.I.A.C. 440 223 - 2 2 1 -
S.P.H.B. (San) 130 111 - 2 2 - 1 
Ryin Henri G. 51 24 - 1 - 1 -
SINCOA 140 140 4 3 1 2 11 
Darmagnac 100 6 6 2 1 1 
Monastere de 
Kouti 750 90 - 2 - 3 4 
Lallia 230 85 - 1 1 1 --
Drotz 160 85 5 2 1 1 — 
Table 4.6 (Continued) 
Labor Fertilizers (tons) 
Companies Permanent Temporary Special Officials Complex Sulphate Potassium Others 
R. Guerpillon 40 300 4 1 50 30 5 -
Trollier 40 300 2 2 35 105 - -
Pallier 50 30-300 15 2 36 92 - -
Ste' Agr. Fbt. 30 100 - 2 30 2 - -
S * A # C # A # 30 10-15 - 1 206 - 27 2 
Momo (S.P.N.) 10 200 1 2 18 14 - -
S.P.H.B. 173 450 2 5 140 180 60 -
O
 
b
 
b
 
450 450 15 5 - 150 - -
C.I.A.C. 40 150 - 2 43 86 - -
S.P.H.B. (San) 10 45 2 1 35 45 15 -
Ryin Henri G. 15 - - 1 12 10 - 1 
SINCOA 85 100 3 3 - 50 Ill -
Darmagnac 87 400 5 2 10 - - 100 
Monastere de 
Kouti — 30 — 1 — 30 — — 
Lailia 50 200 1 1 40 3 - Manure 
Drotz 42 60 2 1 24 60 2 
Source: Secretariat d'Etat au Développement Rural, Ropport Annual 1970/71 
Table 4.7. Land area occupied by "European" plantations and their production of 
Arabica coffee in the western region of Cameroon, 1966/67-1970/71 
(area in hectares, production in metric tons) 
1966/67 1967/68 1968/69 1969/70 1970/71 
Area Prod. Area Prod. Area Prod, Area Prod. Area Prod 
R. Guerpillon 200 40 207 22 206 37 203 22 202 49 
Trollier 170 80 170 110 170 93 170 94 160 128 
Pallier 145 80 145 120 145 80 160 90 13 5 75 
Ste' Agr. Fbt. 170 52 17 0 52 170 50 150 59 160 25 
S.A.G.A. - 55 - 51 200 - 109 26 110 32 
Momo (S.P.M.) - 15 119 70 119 38 119 64 119 53 
S.P.H.B. (I) 620 55 620 125 625 35 - 100 820 175 
S.P.H.B. (II) - 96 - 96 - 96 620 95 130 -
C.O.C. 2400 350 2400 275 2400 80 2400 280 2004 190 
C.I.A.C. 445 114 444 70 440 - 444 86 440 94 
S.P.H.B. (Ill) - 130 - 31 - - 130 70 - 60 
Eyin Henry G. 462 - - - 460 19 51 11 51 23 
Bourgne 460 10 412 - 413 - — 12 - -
Morvon - 11 - - - - 57 80 - -
SINCOA - - 329 147 320 41 120 80 140 32 
Darmagnac - - 200 - 200 - - 75 - 42 
Monastere de - - - - 23 16 24 6 750 11 
Kouti 
Lallia - 2 223 - 223 12 223 12 230 20 
Drotz - 22 260 20 263 66 263 40 160 50 
SAN 104 30 184 25 184 20 - - - -
Source; Secretariat d'Etat au Développement Rural Rapport Annual, 1970/71, 
and some company records 
^Land area means the total land area owned by the company. It does not mean 
the area used for coffee production. 
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In discussing the advantages and disadvantages of modern 
plantations. Sir Binns (F.A.O., 1955) points out that mere 
size is not a very relevant advantage, since many estates 
which are not plantations are much larger than many that are 
and sometimes it is very difficult to draw a line between the 
small plantation and the small-holder growing the same crop. 
Plantations usually involve a stage in economic and technical 
development considerably superior to those that prevail 
elsewhere in the region. It is probably desirable to judgi 
the effects of plantations not by themselves, but in rela­
tion to the whole agricultural picture in the area. 
As suggested earlier, the advantages of large estate 
plantation type agriculture coincide with thcs-o of big busi­
ness as opposed to small-scale private business. As regards 
the effect of plantation agriculture to agriculture in the 
various regions of the country, there is ample evidence that 
plantation agriculture has brought with it new crops to 
certain areas by virtue of the conducive atmosphere created 
by its processing plants and marketing arrangements. This 
encourages the adoption of the new crops by local farmers. 
For example, when the C.O.C. plantation was started in 
Foumbot in 194 9, there were hardly any local farmers en­
gaged in the cultivation of Arabica coffee in that area. With 
the growth and expansion of the company came the adoption of 
Arabica coffee production by the local farmers. Besides 
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direct advantages, the plantation can also provide indirect 
contributions to the local farmers, through providing an 
agricultural situation from which small farmers can learn 
new production techniques. Besides bringing in capital which 
might not otherwise have existed in the area, plantations 
contribute to the local improvement of social life and local 
communities. A good illustration of this aspect is the case 
of the C.D.C. There are currently over 125 workers' camps 
strewn over the corporation's property, but it is impossible 
to determine how many persons reside in the camps. Tole 
Tea Estate, for example, has only 800 persons on the labor 
rolls, yet at least 2,000 people live in the camp. Obviously, 
the inflated number includes children and friends of the 
laborers (Bederman, 196 8). Whole communities have been 
known to mushroom around these estates. 
On the other side of the coin, there are some disad­
vantages associated with plantation agriculture. In this 
respect, however, a distinction between plantations operated 
by Nationals and those operated by foreigners is required. 
Foreign plantations are often said to be a prelude to foreign 
exploitation. The charge is often made, and with good reason, 
that the wealth of these plantations are usually exported 
to pay foreign shareholders and to support the luxurious 
life of imported foreign labor. It has been suggested by some 
tenure experts that an excessive share of the returns to the 
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plantation are exported abroad instead of being used to pro­
vide higher incomes and to develop the resources of the 
region (Courtenay, 1965, p. 127). 
Another disadvantage associated with large estate plan­
tation agriculture is that it sometimes uses a large propor­
tion of the best available and cultivable land. This forces 
the small farmers into the marginal or even unsuitable land 
or are crowded into congested areas of less than economic 
size. This often results in soil deterioration and destruc­
tion, deforestation, as well as a shortage of local supply 
of food. This is probably the existential situation in the 
western region of Cameroon where population densities are 
relatively high and the average size of holdings is often 
noneconomic. 
Finally, the withdrawal of a large population of adult 
male agriculturists from a region to work on plantations has 
transformed increasing numbers of Cameroonians from sub­
sistence farmers into agricultural and industrial wage 
earners. There are many aspects to this problem; what is 
relevant here are the profound effects which the more or less 
prolonged absence of male workers may have on indigenous 
agriculture. Where shifting agriculture prevails and trees 
and brush have to be cut down in order to prepare fallow land 
for production, the absence of male workers may contribute 
to the disintegration of the community and the deterioration 
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in the agriculture of the regions from which the labor is 
drawn. 
Family commercial agriculture This sub-sector produces 
everything the plantation sector produces. Like the planta­
tion sector, the bulk of the production of this sub-sector 
is destined for the foreign market. 
There is very little information available on the family 
commercial agricultural sector. Usually these farms are 
located near or around a big plantation estate and they 
operate at a relatively higher technological level than sub­
sistence farms, but at a lower technological level than the 
plantations. 
In the past few years, the authorities have been searching 
for means to develop small-holder commercial agriculture in 
Cameroon. Some studies have been carried out to evaluate the 
feasibility of various development avenues that can be taken. 
The Swynnerton Report (Swynnerton et a^. , 1964) suggests that 
smallholders can only be helped to develop plantation crops 
soundly and profitably if they can be provided with adequate 
technical advice, with planting material having a potential 
of high yields and good quality and with facilities for 
processing and marketing their crops efficiently. 
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Land utilization 
By 1964, it was estimated that about 9.4 percent of the 
total land area of West Cameroon was under cultivation. A 
1965 study puts the land under cultivation in the Bamileke 
and Bamoun region at about eight percent. Though this 
proportion might have changed over the years, there is still 
considerable scope for expansion if and when the opportunity 
arises. Among the indigenous farmers the system of cultiva­
tion relies heavily on traditional hoes and cutlasses. 
Animal power and heavy equipment on these farms are almost 
nonexistent, while fertilizer and pesticide are sparingly 
used by the individual farmers. 
Table 4.8 shows land use and distribution in West Cameroon 
and the western region of Cameroon. 
Of a total land of 4.2 million hectares, some 0.17 million 
hectares were under farm crops and about 0.23 million hectares 
were under perennial crops in West Cameroon. Over 1.8 million 
hectares of the land area was either fallow land in forested 
areas, forest reserves or forests. In the western region of 
Cameroon, with a total area of some 2.4 million hectares, 
16,900 hectares were in farm crop production, 22,100 hectares 
in perennial crop production, and over 826,000 hectares in 
forests, forest reserves and fallow land in forested areas. 
Table 4.8. Land utilization in West Cameroon and the western region of Cameroon 
(in hundred hectares) 
Total Land under Land under Fallow land forests 
land area farm crops perennial crops and forest resources 
West Cameroon 
(1964) 42,000 1,680 2,260 18,144 
Western region 
of Cameroon 
(1965)3 23,796 1,690 221 8,268 
Total 65,796 3,370 2,481 26,412 
Source; Derived from Stanford Research Institute, The Economic Potential of 
West Cameroon: Priorities for Development, 1965; Secretariat d'Etat 
au Development Rural, Direction de L'Agriculture, Development de la 
Statistique Agricole au Cameroon, 1966; SEDES, Demographic Survey of 
West Cameroon, 1966 
^Includes the departments of Mungo and Nkam. 
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Labor 
Family farms play a very important role in the production 
of cash crops in the study area and the family provides the 
bulk of the farm labor force. The plantations in the study 
area seem to have some difficulties because of the lack of 
an adequate labor pool. The indigenous inhabitants in the 
locality of the plantations are usually unable to supply all 
the labor required on the commercial estates. This has neces­
sitated the migration of persons from all over the country 
to the plantation sites. For example, in 1966, of a total 
labor force of 11,698 employed by the Cameroon Development 
Corporation, only about 10 percent was supplied by the 
indigenous inhabitants of the plantation site (Bederman, 
1968). 
The occupational distribution of the working-age popu­
lation in the two regions is shown in Table 4.9. There are 
some inconsistencies as to the age groups included in the 
working-age group in the various demographic studies that 
have been undertaken. For purposes of this study the working-
age group will consist of all persons between the ages of 15 
and 59. The total working-age population (15 to 59 years 
old) was about 608 thousand in 1970, for West Cameroon and 
538 thousand for the western region of Cameroon, of which 
over half were women (Direction de la Statistique, 197 0). 
On the average, over 64 percent of farm work is under-
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Table 4.9. Estimated occupational distribution of working-
age population^ (in percent) 
West , Western region Total^ 
Cameroon of Cameroon^ 
Self-employed in 
agriculture 66 64 65.0 
Livestock owners, 
fishermen 2 1 1.5 
Employed by 
registered 
plantations 3 1 2.0 
Employed in 
registered 
companies or 
government 
agencies 2 4 3.0 
Unemployed, or 
employed in non-
registered firms 
or agencies outside 
the agricultural 
sector 27 30 28.5 
Total working-age group 100 100 100 
Sources : Derived from Stanford Research Institute, The 
Economic Potentials of West Cameroon; Priorities 
for Development, 1956 : Direction de la Statis­
tique et de la Compatabilite Nationale, Evalua­
tions et Projections Démographiques en Republique 
Federale du Cameroon, March 1366: INSEE, 
Demographie Comparée" 1966/67. 
^Working age: 15-59. 
bpor 1964. 
Cpor 1967. 
^Average for 1964 and 1967. 
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taken by family labor in the private farms {F.A.O., 1966). 
Family labor is usually augmented by hired labor during peak 
labor demand periods. There is, as one might expect, a high 
correlation between the size of farm and the amount of hired 
labor used by the individual farmers. 
The total labor available in the two regions is a func­
tion of the population age distribution, the efficiency 
coefficients of the age groups and the number of hours worked 
per day. Table 4.10 presents the age group percentages and 
the efficiency coefficients which accommodate differences in 
productivity due to age and sex in the two regions under 
study. Table 4.11 presents agricultural man-power projections 
for the study area. 
Information on wages and wage rate in the study area is 
very difficult to obtain. Where the plantation system of 
production is employed, hired labor is used, and the extent 
of operations requires some kind of administrative staff. 
Some records are kept on the operations of the plantation 
and it is possible to obtain information on the wage rate. 
In other words, hired labor costs can be stated, but since 
the majority of farmers work on their own farms with the 
help of wives, brothers, children and in-laws, it becomes 
difficult - if not impossible, to determine a basis for 
judging at what rate in money terms the farmer values his own 
work and the work of his family. Under these conditions 
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Table 4.10. Age group percentages and efficiency coefficients 
in the study area 
Percent 
Age Groups W. Cameroon Western region Ave. Efficiency 
of Cameroon coefficient 
Male and female 
below 10 years 31.0 
Male and female 
between 10 and 14 10.5 
29 .0 
6.3 
30.0 
8.4 
0 . 0 0  
0.50 
Male between 
15 and 59 25.0 
Female between 
15 and 59 25.6 
Male and female 
above 59 5.0 
26.4 
31.3 
6 . 0  
25.7 
28.5 
5.5 
1.00 
0.75 
0.40 
Sources ; Percents are from Direction de la Statistique 
et de la Comptabilité Nationale, Evaluations 
et Projections Démographiques en Republique 
Federal du Cameroon, March 1970; efficiency 
coefficients have been computed from Papadakis, 
1965, Direction del'Agriculture, 1960, 1965 
^he distribution by sex is approximately 50% male 
and 50% female. 
Table 4.11. Agricultural labor available by time periods (man hours) 
West Cameroon Western Cameroon^ Total 
Year Family Hired Total Family Hired Total Family Hired Total 
1^ 444528 49392 493920 374325 64170 438495 818853 113562 932415 
2 450306 50034 500340 379190 65004 444194 829496 115038 944534 
3 456160 50684 506844 384120 65849 449969 840280 116533 956813 
4 462090 51343 513433 389113 66705 455818 851203 118048 969251 
5 468097 52010 520107 394172 67572 461744 862269 119582 981851 
6 474182 52686 526868 399296 68450 467746 873478 121136 994614 
7 480347 53371 533718 404487 69340 473827 884834 122711 1007545 
8 486591 54065 540656 409745 70242 479987 896336 124307 1020643 
9 492917 54768 547685 415072 71155 486227 907989 125923 1033912 
10 499325 55480 554805 420468 72080 492548 919793 127560 1047353 
11 505816 56201 562017 425934 73017 498951 931750 129218 1060968 
12 512392 56932 569324 431471 73966 505437 943863 130898 1074761 
13 519053 57672 576725 437080 74928 512008 956133 132600 1088733 
14 525800 58422 584222 442762 75902 518664 968562 134324 1102886 
15 532636 59181 591817 448518 76888 525406 981154 136069 1117223 
16 539560 59951 659511 454349 77884 532233 993909 137825 1131744 
17 546575 60730 607305 460255 78900 539155 1006830 139630 1146460 
18 553600 61520 615120 466239 79926 546165 1019839 141446 1161285 
19 560878 62319 623197 472300 80965 553265 1033178 143284 1176462 
20 568170 63130 631300 478440 82018 54658 1046610 145148 1191758 
Sources: i Computed from Tables 4.9, 4 .10 and F.A.O., 1966) 
^Includes the departments of Mungo and Nkam. 
^Year 1 is 1972. 
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it is not surprising that little information is available 
on "typical" labor costs of producing cash crops. Nonethe­
less, minimum wage rates are guaranteed by law to all workers. 
These rates are divided between the "Salaire Minimum Agri-
cole Garanti" (SMAG), which applies to agricultural workers, 
and the "Salaire Minimum Interprofessionel Garanti" (SMIG), 
which applies to all other workers. Since August 1968, the 
number of salary zones has been reduced to three, in accordance 
with the Government's policy of progressively eliminating 
differentials between zones. The first zone is composed 
of the cities of Duala, Yaunde*, Edea and Buea; the second 
zone is composed of small towns and the Province of the Wouri; 
the third zone covers the rest of the country. Minimum wage 
rates vary both for the SMIG and SMAG according to each zone. 
The minimum wage rate is based on a representative budget 
for an unskilled single worker. There is no legal obligation 
to increase the minimum wage rates if there is a rise in the 
cost of living. The last time minimum wage rates were in­
creased was in January 1970, when both the SMIG and the SMAG 
were raised by between 4.2 percent and 5.4 percent, depending 
on the zone (IMF, 1971). 
Under these conditions it becomes facilitating and quite 
realistic to consider these minimum wage rates as the insti­
tutional wage rate. It should be recalled that these wage 
rates apply only to hired labor. To the extent that the labor 
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supply has been converted into efficiency units, the insti­
tutional wage rate also applies to the family farmer. The 
minimum wage rates for the three zones are presented in 
Table 4.12. 
Table 4.12. Minimum wage rates in Cameroon (in CFA francs 
per hour) 
1963 1968 1970 
Zones Zones Zones 
I II III I II III I II III 
SMAG 26.50 22.15 17.85 28.00 24.00 19.00 29.50 25.00 20.00 
SMIG 36.00 29.00 23.50 37.00 30.00 24.00 39.00 31.50 25.00 
Source: IMF, 1971 
Land 
No complete soil map exists for Cameroon, but some major 
regional soil studies and spot-sampling analysis of the arable 
soil layers of some regions have been undertaken.^ One of 
the major reasons for undertaking soil studies is to provide 
information for soil management with the expectation of a 
profitable return. The soil studies already undertaken in 
Cameroon are by no means complete or capable of providing 
detailed information. For lack of other detailed soil 
studies, this study assumes that the land classification 
^Soil studies of Cameroon undertaken include F.A.O., 
1965; Martin, 1959a and 1959b; Papadakis, 1965; Segalem, 1954. 
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derived from existing studies is applicable to the entire 
study area. This assumption should be removed in further 
research, once detailed soil maps are available. 
The F.A.O. soil study of 1965, provided some knowledge 
of the characteristics of the soil in West Cameroon, and the 
IRC AM and COGERAF studies of 1957 , supplied some valuable 
information on the soils of the western region of Cameroon. 
Most of the soils in West Cameroon and the western 
region of Cameroon are conducive to deep rooting. In West 
Cameroon, the soils are closely related to major differences 
in land form and within any of the individual units the soils 
are remarkably uniform, the only exception being those caused 
by marked changes in parent material in the recent sedi­
mentary and depositional areas (F.A.O., 1965). There is 
every indication that this is true of the soils in the 
western region of Cameroon as well (segalem, 1965) . In both 
West Cameroon and the western region of Cameroon, most of the 
soils are acid and low in nutrient status, indicating that 
heavy leaching has taken place. Significantly this tendency 
is less marked with the younger soils (F.A.O., 1965). 
Table 4.13 shows the classification of the soils in the 
study area. The data presented in Table 4.13 follow the 
interpretative classification used by the USDA Soil Conserva­
tion and Forest Services. Interpretative classifications are 
arrangements for grouping taxonomic soil units into a few 
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Table 4.13. Percent composition of land by classes^ 
Post 
Land classes west Cameroon Western region Total 
Land 1 35 10 22.5 
Land 2 5 55 30.0 
Land 3 15 10 12.5 
Land 4 30 20 25.0 
Land 5 15 5 2 0.0 
Total 100 100 100 
Sources; Computed from F.A.O., 1965; Segalem, 1957; 
Papadakis, 1965; and Mose, 1957 
As used by the USDA Soil Conservation and Forest 
Services. The soils were assigned based on economic values 
as well as taxonomic considerations. Conversion of the 
existing Cameroon soil studies to the USDA system was done 
in consultation with knowledgeables of soils in Cameroon. 
classes for some specific purpose. They are prepared to 
bridge the gap between technical soil information and the 
practical application of these data by the land manager. In 
a sense they explain the soil survey report and soil map. 
They are the mechanisms by which predictions are made as to 
the behavior or suitability of soils for different or alter­
nate uses and practices. 
It should be pointed out that the cost of land in 
Cameroon cannot be stated as a paid or imputed rent. The 
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existing land tenure structure prevents the use of commercial 
accounting systems and concepts on the land. The cost of the 
land within the realm of the existing tenure structure is 
either the loss of plant nutrients and fertility, of which 
no measurements can be made, or the opportunity cost of the 
land as measured by its value in another use. 
Capital 
The two main sources of capital in the study area are 
savings and credit. Although the savings in established 
financial institutions of traditional farmers is very low, 
other localized methods of traditional savings exist. For 
example, it is not uncommon to find groups of farmers with 
gentlemens' agreement to each contribute a pre-designated 
sum of money each week into a pool. Each week, each member 
takes a turn in claiming the contents of the pool. However, 
the only significant source of credit available to all farmers 
at rates that can be afforded, is the development banks and 
some commercial banks. 
The commercial banks in Cameroon and the Cameroon 
Development Bank have traditionally concentrated their 
activities on short-term lending, mainly in support of export 
crops and the financing of imports. In the past, these 
activities were mostly carried out by expatriate enterprises, 
but in recent years progress has been made in the participation 
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of Cameroonians, and a growing share of short-term credit 
has been extended to small and medium-sized local enterprises. 
The commercial banks have also increasingly extended medium-
term credit, lately at a faster pace than the Cameroon 
Development Bank which, however, is the sole source of long-
term credit (IMF, 1971). Table 4.14 shows the estimation 
of agricultural credit extended in the study area from 1967 
to 1970. 
The Cameroon Development Bank was created in December 
of 1960 to render financial and technical assistance for 
projects that will further the economic and social develop­
ment of Cameroon within the framework of the national 
development plan. To this effect, the Bank is authorized 
to extend short-, medium-, and long-term loans. A special 
department of the Bank is responsible for agricultural credit. 
The effective interest rates charged by the Development 
Bank and other commercial banks for their loans vary between 
4 and 8 percent. According to Bank personnel, these rates 
are usually higher when service charges are added. A world 
bank study concludes that the capital market in Cameroon 
contributes in a large extent to the nonoptimum use of 
capital in Cameroon as exemplified by a relatively low 
official rate of interest when compared to the opportunity 
cost of capital (BIRD, 1970, Vol. 1, p. 11). 
Table 4.14. Agricultural credit^ to West Cameroon and the western region of 
Cameroon 1967-1970 (in millions of CFA francs) 
1967 1968 1969 1970 
June Dec. June Dec. June Dec. June Dec. 
I Short-term credit 3258 3575 4161 3940 4254 4578 5117 8209 
West Cameroon 1935 2123 2471 2340 2527 2719 3039 4875 
Western Cameroon 1323 1452 1690 1600 1727 1859 2078 3334 
II Medium- and long-term credit 373 368 296 260 226 185 216 248 
West Cameroon 222 219 176 154 134 110 128 147 
Western Cameroon 151 149 120 106 92 75 88 101 
III Total Credit 3631 3943 4457 4200 4480 4763 5333 8457 
West Cameroon 2157 2342 2647 2494 2661 2829 3167 5022 
Western Cameroon 1474 1601 1810 17 06 1819 1934 2166 3435 
Source: Computed from Federal Republic of Cameroon, Cameroon Development Bank, 
Rapports d* Activité', BCEAEC, Etudes et Statistiques, and Consulta­
tion with BCEAEC and BCD officials 
^The classification of credit to the agricultural sector is based on loans 
reported to the Centre des Risques. 
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Officially, there is no upper limit for loans from the 
Bank. Most bank officials, however, share the belief that in 
practice there is a rule of thumb for individual loans not to 
exceed 50 to 100,000 CFA francs (200 to 400 dollars). 
Based on the existing conditions in Cameroon, the question 
of capital is handled in the following way in this study. 
1. All capital for farming comes from savings by 
farmers or has to be borrowed. 
2. The Cameroon Development Bank and other commercial 
or semipublic banking institutions are the only 
lending sources for private farmers in the two 
regions under study. 
3. The rate of interest is 10 percent on loans for 
operating capital for traditional farmers and 7 
percent for corporate and public farms. The impact 
on optimal farm plans of changing interest rates 
will also be studied. 
4. The loan must be repaid in full, principal and 
interest from the proceeds of the farming operation. 
Management 
The need for management in farms arises because of un­
certainty or lack of knowledge about what the future will 
bring. From mere observations it is obvious that different 
operators and different production organizational structures 
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in the study area reflect higher levels of skillful processing 
of inputs into products than others. An entrepreneur or group 
of entrepreneurs who get allotments of land must have the 
capacity for making and executing management decisions re­
garding what to do, when and how. One of the approaches of 
this study is to take the quality of management into ac­
count in the programming model by fitting the production 
coefficients, the amount of land, labor and capital required 
per unit of product, to the particular type of farm operation 
involved. 
Public or private corporations may have the management 
levels to operate effectively with certain crops or combina­
tion of crops, but fail with others. In the same token, the 
family farmer may have the capacity to work effectively with 
a small enterprise, but fail with a larger one while the 
capacity of a copperative set-up may be most effective with 
a large enterprise. Management restraints limiting the scale 
of enterprises to desired levels will be included in the 
model. 
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Types of Crops and Pattern 
of Cropping 
Types of crops 
The climate and the soil conditions existing in the 
study area make it suitable for the production of a variety 
of crop enterprises. The crops included in this study are; 
cocoa, arabica coffee, robusta coffee, bananas and palm 
produce. All four crops are grown both on large-scale 
plantations operated mainly by expatriates and on small-
scaxe plots by Cameroonians. The two regions under study 
account for 100 percent of the arabica coffee production, 
over 32 percent of robusta coffee, over 80 percent of the 
banana, over 63 percent of palm produce and about 7 percent 
of the cocoa production of Cameroon (BIRD, 197 0, p. 2). 
Cocoa is normally cultivated at low altitudes and the 
bulk of it is produced on land lying within 304 meters of 
sea level. While ordinary varieties thrive satisfactorily 
almost down to sea level, choice varieties respond more 
favorably above 215 meters. Yields depend on the fertility, 
texture and depth of the soil. Other factors affecting 
production are rainfall, spacing, age of tree and the degree 
of resistance to disease. Cocoa is usually grown under a 
shade canopy foirmed by the foliage of taller trees. Bananas 
are often used as catch crops. While there is no specific 
planting date for cocoa, cocoa cultivation needs warmth and 
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a humid atmosphere. The ideal mean shade temperature is 
26.6° C. while 152 to 203 centimeters of rainfall are ideal. 
Robusta coffee and arabica coffee are essentially 
highland crops - which require a warm moist climate, frost-
free, with abundant rainfall. The coffee tree makes exacting 
demands upon the soil, yet it is impossible to generalize on 
soil requirements. A deep, porous and permeable soil, with 
rich mixture of disintegrated volcanic rock and decomposed 
mold, appears most nearly to satisfy the plant's requirements. 
Shading for coffee as for cocoa has been debated by experts 
for many years. It is generally agreed that although yield 
per tree may be higher for unshaded than for shaded coffee, 
shading is desirable for protecting trees from the full 
intensity of the sun and for conserving the soil. Coffee 
grown with shade also tends to be superior (Wickizer, 1951) . 
Bananas are grown mostly in the coastal areas of the 
study area. There are two main varieties of commercial 
bananas grown in the study area, namely the Gros Michel and 
the Poyo. Efforts are being made to concentrate on the 
production of the Poyo variety since it is more disease-
resistant. Temperature and humidity are important factors 
influencing production. Ideal temperatures range from 13° C. 
to about 30° C. while temperatures around 26° C. are optimum. 
On the whole, it is estimated that about six inches of rain 
per month is necessary. 
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The soil for banana planting should be well drained and 
have a high degree of friability since the roots are weak and 
do not support stagnant water. The soil must also have a 
high degree of fertility. Bananas respond well to nitrogenous 
fertilizer and fertilization is often desirable after a banana 
plantation has been operating for a few years. 
Oil palm (Elacis guineensis) exists in a wild, semi-
wild and cultivated state in the study area. Ideally oil 
palm production requires rainfall of 2,000 millimeters or 
more distributed evenly through the year with no very severe 
dry seasons. A mean maximum temperature of from 29° to 
32° C. and a mean minimum temperature of about 22° to 24° C. 
as well as constant sunshine amounting to at least five 
hours per day in all months of the year, are also ideal condi­
tions for oil palm production. 
Oil palm can be grown on a wide range of soils and it 
has been suggested that the natural regulation of water 
supply to the roots was a more important factor than the 
intrinsic worth of the soil (Hartley, 1967, p. 110). It has 
also been suggested that whenever possible, flat or gently 
undulating land should be chosen for the oil palm (Hartley, 
1967). Although satisfactory yields can be obtained from 
hilly lands, costs of production and establishment are in­
creased. 
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Pattern of cropping 
The desire to make fuller use of the land by planting 
smaller economic crops among main crops which are large trees 
leaving plenty of space between individuals is well known. 
These smaller economic crops will be referred to in this 
study as "land-saving crops." Many plants also take several 
years before they yield a crop, and it is important from 
the financial point of view that quick-yielding intermediate 
crops be grown between plants which will give an annual 
return while expenditure is going on without any returns 
from the permanent plants. These intermediate "catch-crop 
plants" are sometimes also excellent nurse-plants. Nurse-
plants are usually used to shade crop plants that require 
to be shaded from the sun and protected from drying winds 
in the early stages of their development. 
Cocoa and coffee require to be shaded from the sun 
and protected against winds in the early stages of their 
development. In addition, cocoa and coffee take several 
years before they yield a crop. Bananas are quick yielding. 
Their ample leaves give good shade and protection from wind, 
and they can be trimmed, if necessary, to give just the 
amount of shade required. The roots scarcely branch and, 
therefore, are not liable to interfere with the roots of 
plants near which they are growing; moreover, they do not 
exhaust the soil. 
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From the point of view of "land-saving" crops, oil palm 
production may need a second or subsidiary crop. Hartley, 
(1967, p. 539) lists some characteristics that should be ful­
filled by the subsidiary crop if mixed cropping is to be 
successful. The second or subsidiary crop: (1) should not 
grow as tall as the main crop and its root system should 
exploit different soil horizons; (2) should be tolerant of 
partial shade; (3) should not be more susceptible than the 
main crop to diseases which they may have in common; (4) 
should not demand harvesting or other operations which would 
damage the main crop or induce soil erosion or damage soil 
structure; and (5) should not have an economic life longer 
than that of the main crop. From the economic point of view, 
it will also be necessary that 
"...the combined yield of the two crops should be 
greater in monetary terms than that of the main crop 
when grown without the subsidiary crop, and that 
if and when the subsidiary crop comes to the end of 
its bearing life, the yield of the main crop shall 
continue at an economic level unaffected by the 
previous presence of the subsidiary crop" (Hartley, 
1967 , p. 539) . 
These conditions and requirements seem very exacting 
and would most probably be very difficult to fulfill, 
particularly on large-scale farms. However, mixed cropping 
involving oil-palm with cocoa and/or coffee is practiced 
by traditional farmers in the study area. 
The need and desire for mixed cropping does not usually 
arise in the large plantations in the study area. The large 
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plantations usually concentrate most of their efforts and 
resources on the opening of new lands and the establishment 
of larger fields designed solely for single crops. It has 
been suggested that it is to the small farmer that a sub­
sidiary means of livelihood is usually more attractive since 
in the first place he often needs an income for the few 
years before the main crop comes into bearing and secondly 
his acreage may be so small that he is forced to consider 
a more intensive use of land throughout the life of the crop" 
(Hartley, 1967,- p. 537). 
Of the five crops to be studied in the study area, over 
eleven combinations are grown. The large plantations under­
take mainly sole cropping while the traditional farmers often 
plant different crop mixtures. 
The crop activities in this study include the following: 
(1) cocoa (C); (2) arabica coffee (A); (3) robusta coffee 
(R); (4) Bananas (B); (5) oil palm (0); (6) cocoa, bananas 
(CB); (7) oil palm, cocoa (OC); (8) oil palm, arabica 
coffee (OA); and (9) oil palm, robusta coffee (OR). 
Table 4.15 combines these activities with the classes of 
land for which they are suited. 
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Table 4.15. Crop activities and land classes 
Land classes^ Activities 
Land 1 C, A, R 
Land 2 C, A, R 
Land 3 C, A, R 
Land 4 C, A; OC, OR 
Land 5 B, O. CB, OC 
Source : Derived from records at Centre du Documentation, 
Ministere du Plan et de 1' aménagement du 
Territoire 
^As in Table 4.13. 
^Activities suitable for the various land classes, 
symbols used are explained in the text. 
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CHAPTER V. ELABORATION OF PROGRAMMING MODELS AND 
DATA NEEDS FOR THE STUDY AREA 
This chapter is devoted to developing in some detail the 
analytical framework within which the objectives of this study 
are pursued. 
Basic Analytical Considerations in Achieving 
the Objectives of the Study 
Certain considerations become crucial in reducing the 
problems of this study to manageable proportions because they 
are inherent within the nature of the study area as well as 
within the nature of problems under consideration. These 
considerations involve 1) the form of project organization, 
2) the concept of optimality, 3) the concept of capital, 4) 
land tenure arrangements, 5) farm consumption, 6) interest 
period, 7) period of analysis and 8) technological change. 
The rest of this section will examine each of these considera­
tions . 
The form of project organization 
It is necessary that the scope and nature of the projects 
to be submitted to analysis be as clear as possible. The 
projects considered in this study can be classified into three 
major categories; namely, traditional farms, corporate farms, 
and public farms. These categories were selected on the basis 
96 
of the existing pattern of cash crop production in the study 
area and on the basis of feasible production plans under 
consideration but not as yet generally adopted by agricultural 
administrators. The definition of project as used in this 
study has been presented in the introductory chapter. The 
merits and demerits of the major project categories used 
have also been discussed extensively in Chapter IV. 
There are 5 land classes and nine cropping activities 
considered in the study. Together with the three major 
project categories, these five land classes and nine cropping 
activities form the combinations of projects to be 
analyzed. 
Heady has suggested that "a general equilibrium study in 
agricultural production economics is concerned with the allo­
cation of resources within individual farms, between farms, 
between producing areas, and between industries in a manner 
to maximize the national economic product" (Heady, 1952, p. 
639). In a sense this study is one facet of general equilib­
rium production economics in that it analyzes spatial special­
ization patterns with respect to the production of each crop. 
There are three very important factors that would tamper with 
the production possibilities which are unique to the study 
area. They include climatic, soil and biologic factors. The 
classification of land by climatic and soil characteristics 
in the study neutralizes the first two factors. The biologic 
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factor is however, not adequately handled in the study for 
obvious reasons; namely, that there is no available data 
that takes biologic characteristics of the study area into 
consideration. For example, the existence of a particular 
crop disease may lower the physical rate at which a tradi­
tional farm structure competes with other alternative farm 
structures for the production of a given crop, since the 
traditional farmer is usually less capable of coping with 
the problem both from a financial and technological stand 
point. Future studies should, however, attempt to take 
biological factors into consideration when determining the 
optimal organization of cash crop production in the study 
area. 
The concept of optimality 
Throughout this study, the maximand employed is the 
present value of benefits less costs. However, other maxi-
mands such as accumulating a pre-determined capital stock 
at a final date or maintaining a given level of employment 
are possible. Arguments about the relative merits or demerits 
of different maximands is beyond the scope of this study. 
The assumption is that no projects are interdependent or 
mutually exclusive. Then, given the starting dates of the 
projects and their respective project lives, the investment 
criteria becomes the maximization of total benefits less 
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total costs. 
There is, however, the ever-present problem of non­
fulfillment of the conditions for a welfare maximum elsewhere 
in the economy. If the nonfulfillment of the optimum condi­
tions biases the market values of outputs and inputs and 
consequently the measures of benefits and costs, then an 
investment criteria that enters the prices of factors as 
costs in the usual way becomes inappropriate. The problem 
of what rules to employ in these circumstances is the problem 
posed by the theory of the second best. This study will not 
attempt to pursue the theory of the second best into the 
higher reaches of welfare economics. The nonfulfillment 
of the optimum conditions elsewhere in the economy is relevant 
in this study only to the extent that it biases the measures 
of benefits and costs used. In the study area, divergences 
between observed and real measures of benefits and costs are 
most likely to occur because of i) production constraints, 
ii) distributional constraints., and iii) unemployment of 
resources; these need more extended discussion, 
i) Production constraints : The production function of 
a project relates the physical inputs and outputs of that 
project and this enters directly into the calculation of 
costs and benefits. Where choice is involved between different 
projects in the production of a given perennial crop, the 
relative relationships of the quantities of inputs used in 
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the projects may be relevant. It has also already been sug­
gested in Chapter IV that projects may be mutually exclusive 
on purely technological grounds. 
ii) Distributional constraints; Some economists have 
suggested that the choice between projects can be made solely 
on the grounds of "economic efficiency" if any unfavorable 
effects on income distribution can be overcome by making the 
potential gainers compensate the potential losers. Prest 
and Turvey have, however, noted that this notion is rarely 
applicable in practice (Prest and Turvey, 1965). In general, 
any policies undertaken to achieve an income distribution 
objective will affect the allocation of resources and conse­
quently the costs and benefits associated with the various 
projects. To handle this situation Prest and Turvey (1965) 
and Mishan (1971) suggest that it is up to the analyst to 
"invent" and "present" various alternatives of a project 
which differ as regards the particular people who gain or 
lose and, in consequence, as regards outputs and inputs. This 
can be achieved by attempting to maximize the net benefit to 
a particular group subject to a constraint relating to total 
benefits and costs. The helpfulness of this approach in 
practice, is still unknown (Prest and Turvey, 1965, p. 701). 
The notion of income distribution will vary depending on the 
group in question. It may, for example, be looked at in 
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terms of equity between hired labor and farm owners, or 
equitity between geographical areas. It has been suggested 
that if one is taking a regional, rather than a national, 
viewpoint the assessment and measurement of costs and benefits 
may be quite markedly different (Prest and Turvey, 1965, 
pp. 701-702). 
iii) Unemployment of resources ; The usual estimates of 
costs and benefits may be biased when there is unemployment 
of resources because the existence of excess supply of an 
input at the current market price overstates the social cost 
of using that input. In addition, in situations of less than 
full employment of resources, especially long-run, structural 
underemployment typical of the study area, investment in a 
project, by creating a multiplier effect, will create addi­
tional real incomes in the rest of the economy. It may there­
fore be necessary to adjust the observed costs and benefits 
to reflect the excess of market price over the price which 
would clear the market for the unemployed resources. In the 
programming models used in this study, the shadow prices will 
indicate the correct input prices consistent with the maximum 
value of the primal objective function. Some very strong 
arguments can, however, be made against correcting costs to 
reflect the shadow prices of unused resources and against 
including multiplier effects in the benefits. Prest and 
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Turvey (1965, pp. 694-695) list the following three argu­
ments against adjustments of costs and benefits as being 
very practical ; 
a) It is easier to allow for the overpricing of labor 
which is to be used in constructing or operating a 
project than to allow for the overpricing of 
equipment, fuel, materials, etc., which are over­
priced because they, too, include in their costs 
some overpriced labor. Yet if correction is made 
for project labor costs only, the relative social 
costs of project labor and of other inputs may be 
more poorly estimated than if no correction at all 
is made. 
b) Correcting future costs requires estimates of future 
unemployment. Government agencies are not usually 
equipped to make such forecasts, and governments 
may be reluctant to provide them on a realistic 
basis in view of the difficulty of keeping them out 
of public notice. 
c) The effect of a project upon unemployment depends 
not only upon the expenditure which it involves but 
also upon the way it is financed, and this may not 
be known to the people doing the cost benefit 
analysis (e.g., in the case of an agency financed 
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by government grants). 
Because and in spite of these arguments, the projects in this 
study are evaluated both on the basis of an institutionally 
determined price of labor and on the basis of corrected labor 
prices as dictated by shadow prices consistent with the maxi­
mum value of the primal objective function. 
Whenever possible, these considerations depicting the 
possibilities of divergences between observed and true measures 
of costs and benefits in determining the maximand, will be 
taken into account. Whether or not this will be helpful in 
practice is not known. This point is underscored by Prest 
and Turvey (1965, p. 705) when they say: 
...divergences should be taken into account, for other­
wise a sub-optimum will not be achieved. Yet it does 
not follow that public agencies ought always to take 
account of them; the ideal involves administrative costs. 
It has to be recognized that public agencies have de­
fined spheres of competence and that the responsibility 
for wide issues lying outside these spheres rests not 
with them but with the government which created them and 
their tasks. It is not the business of, say, the Scottish 
Development Department to decide whether or not the 
currency is overvalued, for instance, and it is not 
within its competence to put a shadow price upon the 
foreign exchange content of proposed expenditure. 
The concept of capital 
There has always been a search for a fairly widespread 
agreement on the precise meaning of concepts discussed in 
economic analysis. The concept of capital is an excellent 
illustration of a definitional problem that has plagued 
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economics for years. Since Bohm-Bawerk first came out 
with his "Positive Theory of Capital" (Bohm-Bawerk, 1923) 
economists have been busy searching for the essence of capital. 
Haavelmo (1960, pp. 93-94) has suggested that this search 
should be abandoned and that emphasis should instead be put 
on the notion that there is something in principle called 
capital which is a factor of production that provides services 
to the production process. In addition, this study recognizes 
the fact that there is a time element involved in the measure­
ment of capital. All resources in the model are classified 
under three broad categories, namely land, labor and capital. 
All nonland and nonlabor resource requirements are grouped 
in the capital resource requirement category. This includes 
items such as machinery, fertilizer, buildings, roads, 
administrative expenses, insurance, and other operating ex­
penses. There are two major reasons for this approach. 
Firstly, an overwhelming portion of the available data on 
capital was in value terms, and secondly, the expression of 
capital in value terms eliminates the problem of aggregating 
capital and allows capital to be perfectly malleable, taking 
whatever form is required. It should be pointed out that 
there is no one correct definition of capital and it is 
neither necessary nor prudent to search for a unanimous agree­
ment on a precise definition. 
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Land tenure arrangements 
The land tenure arrangements in the study area like in 
the rest of the country, are firmly established as a result 
of ancient and traditional customs. Within the agrarian 
structure of the study area, communal ownership of land is 
understood- There are, however, a few statutory exceptions. 
The agrarian structure in the study area is certainly not 
homogeneous and, as such, defies generalization. In West 
Cameroon for example, all native lands and all rights over 
native lands are under the control and subject to the disposi­
tion of the Prime Minister, whereas in East Cameroon while 
the land laws are supposed to be uniform throughout, their 
application varies from region to region. The models used 
do not allow for the renting of land. The assumption is that 
all the land belongs to the state and all the land is avail­
able for cultivation. For the production of cash crops, 
traditional farms are considered competing with corporate, 
and public farms for the land resources. 
Farm consumption 
The rate of capital formation within the family farm 
depends importantly on the family decision as to the alloca­
tion of earnings between consumption expenditure and savings. 
For these low income families we assume that savings are made 
primarily as a means of securing funds for immediate or future 
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farm investment. Thus, the consumption function is one of 
the critical components of the family farm aspect of the study. 
Unfortunately, no detailed family budget study is available 
for the study area. Various sources adjusted to a roughly 
comparable basis provided the information used in the models. 
They included the following: 1) a 1965 study of consumption 
expenditures in Yaounde (Direction de la Statistique, (1965b); 
2) a 1964 study of consumption patterns of peasant families 
in the central cocoa region of East Cameroon (Direction de la 
Statistique, (1965.c) and 3) a limited nonstatistical sample 
by the researcher of the consumption expenditures of thirty-
two families in the study area. The information from the 
sources indicated showed that approximately ninety percent of 
farm income was generally consumed. The data was interpreted 
to mean that the consumption function is of the form = 
aTT^_^, where (a) the average and marginal propensity to 
consume is a constant taking a value of 0.9. This figure 
does not take into account the fact that family farms some­
times produce subsistence crops for on-the-farm consumption. 
It has been estimated that the marginal propensity to consume 
of farms with on-the-farm consumption of subsistence crops 
is about .06 less than the marginal propensity to consume of 
farms with no on-the-farm consumption of subsistence crops 
(Zwega, 1972, p. 108). The higher marginal propensity to 
consume for family farms with no allowance for food crop 
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production is also applied. This higher consumption function 
will provide an analysis of the repercussions that high con­
sumption necessitated by lack of on-the-farm consumption would 
have on the development rates of cash crop production. It 
should be pointed out that certain theoretical difficulties 
will be encountered if the consumption function as specified 
above, is used when sharp changes in income occur because 
annual consumption would fluctuate sharply up and down in 
response. This would violate the downward inflexibility 
hypothesis of the consumption function in the face of rising 
expectations of future income. This problem is, however, 
not encountered in this study since in all cases income 
increases with production until peak production is reached 
and then levels off. 
Interest periods 
Because lending and borrowing activities are employed 
in the models used, it becomes necessary to define interest 
periods. In this study the interest periods coincide with 
production periods. Interests as well as production are 
analyzed on an annual basis. A problem that arises is that 
since the lending activities involve positive net prices and 
the borrowing activities involve negative net prices, the 
optimization criteria will tend to bring in borrowing 
activities towards the beginning of the period, while bringing 
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in lending activities towards the end of the period. To 
avoid this, the assumption is made that all borrowing and lend­
ing can only take place at the end of the interest periods. 
Period of analysis 
The empirical model allows for multiple product combina­
tions and multiple resource restrictions within each year as 
dictated by agronomic, risk, and price considerations- Since 
all the crops under consideration are perennial crops, the 
problem becomes one of selecting that particular pattern of 
output and resource use which maximizes the present value of 
net benefits through time. A twenty year period of analysis 
is used. That is, the model finds the sequence of crop 
production year-by-year for twenty years which maximizes the 
present value of the twenty year stream of net benefits. A 
twenty year period was chosen because 1) it encompasses the 
planting-to-replanting span of all crops under consideration 
and 2) the present value of returns beyond twenty years is 
negligible. Cash crop production like any other farm busi­
ness is organized around a number of activities each with its 
own cycle. The timing of cycles from one activity to another 
differs for the various crops considered. It is, therefore, 
impossible to synchronize the beginning dates of the planning 
horizon for the various crops. Because the planning horizon 
chosen is long enough and because the difference between the 
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timing of cycles from one activity to another among the crops 
is not significant, the date selected to begin the planning 
year will apply to all crops. 
Technological change 
The production process implies a method or manner of 
production and the crops under consideration in the study 
area can be produced in a number of different ways. Two 
kinds of technology are defined in the programming exercises : 
those currently being used in the study area (existential 
technology) and those commercially feasible but not as yet 
generally adopted (improved technology). 
The assumption is that the farm manager, whoever he may 
be, uses the most efficient process available to him; i.e., 
the one that results in the most product from a given combina­
tion of inputs. The problem, however, is that changes in 
the level of technology are bound to occur. Technological 
progress that occur could be embodied in the sense that it 
only affects the latest units of capital and labor or it 
could be disembodied in the sense that it affects all units 
of capital and labor identically. It could also be Harrod-
neutral in that it is labor augmenting or Solow-neutral 
in that it is capital augmenting or Hicks-neutral in that it 
is both labor and capital augmenting. In all cases it 
succeeds in shifting the production function. Technological 
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change is accounted for in the existential technological 
level by incorporating trend technology in the models. Trend 
technology as used simply means that the past rate of change 
of a parameter is assumed to continue into the future. The 
production coefficient specified for each year reflects this 
trend. 
The government's policy on the modernization of agri­
culture has been to emphasize small changes in technology 
rather than highly advanced practices which are beyond the 
financial and technical competence of the farmers. The im­
proved practices considered include improved seed varieties, 
improved application of fertilizer and pesticides, and early 
planting and spraying. 
Data that quantity improved practices in the study area 
was only available for cocoa, arabica coffee, and robusta 
coffee. The data were derived from demonstration plot ex­
periments conducted by Institut Français du Café, du Cacao 
et autres plantes stimulantes (IFCC) during the six year 
period between 1964/65 and 1970. 
Future studies should attempt to include data on im­
proved practices of more crops whenever possible. 
These eight considerations together with the objectives 
defined in the introductory chapter will determine the frame­
work and procedures by which answers will be provided for the 
problems in the research. 
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Possible Alternative Analytical 
Approaches 
Attaining the objectives listed in chapter one within the 
framework defined by the considerations specified above is 
the essential goal of this research. The goal is optimiza­
tion. Optimization may be defined as finding the best or 
most conducive condition for a given objective. More pre­
cisely, optimization involves the definition of some system, 
identifying the variables and constraints, defining a measure 
of its effectiveness, and then seeking the values of the 
variables that give the most desirable measure of effective­
ness. The problem of optimization in this research is aggra­
vated by the fact that the enterprise system under considera­
tion consists of perennial tree crops whose economic life may 
extend for over twenty years with heavy investment (negative 
returns) in the first few years and maybe positive net re­
turns thereafter. The analytical approaches that are appli­
cable to the research will have to accommodate this problem 
of multi-stage activities and deferred returns. As such, 
time and the sequence of decisions that accompany time become 
very critical. 
The regression approach 
Historically the statistical regression approach has 
been the traditional tool used in analyzing crop production. 
Trend methods were used to estimate aggregate production 
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functions as well as for estimating aggregate supply and de­
mand functions for commodities. The aggregate production 
functions for agriculture explain the physical relationships 
between output and the major factors (land, labor, and 
capital). There is usually with the regression approach, a 
wide selection of mathematical functions that best suit the 
structure of the model, the available data, the planning 
horizon, and that best defines the technological relationship 
relating the maximum output from different combinations of 
inputs. Implied here, is also the estimation of the marginal 
products, the elasticity of substitution and the expansion 
path. 
There are several problems associated with this approach. 
First of all, there is the question of choice. Choosing a 
Cobb-Douglass production function would make things very easy. 
However, it forces the elasticity of substitution to be unity 
at all points. Although a "constant elasticity of substitu­
tion" production function removes this restriction by requir­
ing only that the elasticity of substitution be constant along 
an isoquant, it has the disadvantage of being nonlinear and, 
consequently, difficult to estimate. Fletcher and Lu (1968), 
suggested the idea of the "variable elasticity of substitution" 
production function as a means of getting off the restriction 
on the elasticity of substitution. Very little work has been 
done in this area and its draw back is its computational 
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complexities. The trade-off, therefore, lies between compu­
tational complexity and simplicity. Besides the problem of 
the choice of the appropriate form of the production function, 
there is also the well known problem of aggregation and the 
already discussed problems of human capital and technological 
change. It should be pointed out that these difficulties 
are not unique to the regression approach. 
Input-output models 
Input-output models provide a means for investigating 
interrelationships of various sectors within an economy. 
Introduced by Wassily Leontief as far back as 1936, numerous 
extensions of his original analysis have been used in various 
countries.^ The industry rather than the firm is the unit 
of production. Extensions of the input-output table may be 
used to specify activity levels of each industry, and the 
computational capacity does exist for calculating most inverse 
coefficient matrices that would be required (Tirel, 1971). 
However, the basic assumptions of the model limit its use to 
a short-run framework. Tirel (1971, p. 436) has suggested 
that the so-called input-output coefficients do not reflect 
pure technical relationships, particularly when a high degree 
of aggregation is used to specify industries and that although 
^For a more detailed look at an input-output system see 
Leontief, 1953, or any good micro-economics text. 
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industries are seldom homogenous the model assumes that in­
dustry structures•remain approximately constant. The major 
drawback, therefore, with input-output models is that although 
they may be very suitable for interregional complementarity 
analysis, they are less useful for analysis of competition 
(Tirel, 1971). 
Programming approach 
The most common and the oldest method of optimizing in 
mathematics is linear in nature. Within the theory of linear 
optimizing the simplex algorithm has become the most common 
calculation procedure. Because of this development, the solu­
tion of optimum problems has often involved the use of the 
standard linear programming model. The mathematical structure 
of linear programming corresponds exactly to the structure of 
the linear production model. Both structures are based on 
the same technical and environmental assumptions about the 
firm. 
Linear programming assumes: (1) that each additional 
unit of output requires the same quantity of input, and (2) 
that all outputs and factors of production are infinitely 
divisible. The standard linear programming model has other 
shortcomings with regard to its assumption on the factors of 
the environment of the farm firm. These usually arise from 
assumptions on time and uncertainty which may not always be 
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in accordance with the production techniques in agriculture. 
Attaining the objectives listed in Chapter I within the 
framework defined by the considerations specified above is a 
problem that can be satisfactorily handled within the linear 
programming approach, provided appropriate devices are utilized 
to overcome the relevant shortcomings. The problem can be 
tackled within the linear programming framework because it 
involves the optimal allocation of given resources (those 
in the study area) among several competing production alterna­
tives or processes (the agricultural production activities) in 
order to maximize certain variables (net benefit functions) 
subject to certain institutional constraints (public farms, 
corporate farms, family farms, land labor, capital, etc.). 
Dynamic approaches 
Dynamic programming has been applied to many different 
situations, but there is still no widespread agreement as to 
it precise definition. Tirel observes that some authors 
consider dynamic programming as referring to every problem 
in which the objective function depends on an orderly series 
of decisions (Tirel, 1971, pp. 446-447). Dynamic programming 
has interchangeably been called, nonlinear, multi-period, 
and recursive programming depending, of course, on the 
objective at hand. 
This study basically employes multi-stage problem solving 
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to achieve the objectives of the study. The basic theory 
behind multistage problem solving involves decomposing a com­
plex problem into a series of smaller problems to obtain solu­
tion of the whole problem. 
Assume some system represented by the state vector 
and assume the desired system is described by the state vector 
Xjj. Multistage problem solving has to do with finding an 
appropriate transformation to change the system from the 
existential state to the desired state X^. The trans­
formation needed is T^ such that X^ = Tj^(X^) . If a t^ is 
known such that X^ = t^(X^-1) then the original problem 
reduces to changing the system from X^ to X^-1. Suppose t^^-l 
is the transformation such that X^-1 = tjj-l(Xj^-2) and X^-2 = 
TJ^-2(X^). Then by applying the transformations, Tj^-2, 
tjj-1, and t^ to the system in state X^, it is transformed 
to state Xjj. Functionally, 
Any number of stages can be brought in the decomposition. 
Of course, computer facilities provide a direct solution with­
out recourse to decomposition (Nemhauser, 1966, pp. 15-18). 
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Recursive and dynamic programming Various methods have 
been used to incorporate time into decision models. With 
respect to linear optimization models two principal methods 
stand out. Recursive programming can be defined as "a se­
quence of mathematical progrL_.ming in which the parameters 
of a given problem are functionally related to the optimal 
variables of preceding problems of the sequences" (Wein-
schenk, 1971, p. 197). Conceptually, one develops a series 
of benchmark plans to point the direction in which the farm 
business might move as the resource restraints change from 
one period to another. This method uses sequential optimizing 
to explain behavior and does not attempt to devise optimal 
decision rules which lead to optimal policies over the time 
period considered.^ Weinschenk, however, points out the 
senselessness of the application of recursive programming as 
a decision model showing that if the farmer has all the in­
formation for the whole time which is necessary to set up a 
recursive model, a model which considers periods simultaneously 
should be applied as a guide for his decisions (Weinschenk, 
1971, pp. 197-198). 
While recursive programming from the mathematical point 
of view involves the optimizing of an infinite set of re­
cursively generated linear functionals subject to an infinte 
detailed treatment of recursive programming is given 
in Day, 1963. 
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set of recursively generated linear constraints, dynamic 
programming is the problem of finding a set of functions 
which optimize a single linear functional subject to a set 
of intertemporal linear constraints (Day, 1963). 
Although the dynamic programming model has the dis­
advantage of mushrooming into matrices of immense size and 
complexity, when structured realistically it can be used 
satisfactorily (Beneke and Winterboer, 1970). 
The Dynamic Programming Model 
The principles and procedures of dynamic programming were 
almost entirely introduced by Richard Bellman and his school. 
Since Bellman, a substantial amount has been written on the 
subject and a complete and detailed treatment here would be 
redundant. Treatments and extension of the method can be 
found in Dantzig, 1963; Beneke and Winterboer, 1970; Heady 
and Chandler, 1958; Nemhauser, 1966; Gandolfo, 1971; and many 
others. 
The following model illustrates the essential features 
of the detailed empirical models subsequently presented. 
The production function for any of the alternative production 
methods may be written as follows: 
1) ïit = Kit' "it' 
where equals output of a single product from L, labor; K, 
capital stock; N, land; from production method i in time t. 
118 
Net contribution to the value of the program from process i 
may be written as : 
where the P's represent prices per unit of product and factors 
in period t associated with process i. and P^ are the 
prices of the annual services per unit of capital and labor 
respectively. There is an alternative opportunity to invest 
capital in off-the-farm use at some interest rate. This 
specifies an off-the-farm opportunity cost that must be met 
each year before capital will be allocated to any on-farm 
activities. 
The maximand of the dynamic programming model is ex­
pressed by the following equations : -, « 
R r(l+r) -li 
3 10 Q.. 3 r ^ 
3) Maximize C = Z Z —+ Z { } 
i=l t=l (1+r) i=l r(l+r) 
If we write; 
then the maximization form becomes 
3 10 Q. 3 
Maximize C = Z Z p- + Z P. 
i=l t=l (1+r) i=l ^ 
subject to 
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4) Z L. = bt-; t = 1,2,,10 
i=l ^ 
5) 2 N.. = bt_; t = 1,2,...,10 
i=l 
6) ^ ~ 1,2,...,10 
where C = Value of the program. 
Q.. = aggregate net income from production process i in 
year t. 
P. = the salvage worth at year, 11, of a uniform series 
of cinnual end of period payments, R, for production 
process, i, for 10 years (the remainder of the period 
of analysis) at compounds interest, r. (For deriva­
tion of P^, see Appendix E). 
i = producing process, i = 1,2,3 
t = the year of crop production, t = 1, 2 , . . . , 10 
To close the model, investment is determined as 
follows ; 
lit = ®it-i * ®it 
where B is net borrowings, and savings S is a function ol 
the previous year's income ; 
8' ®it = f(Qit-i) 
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The objective function Equation 3 above is the ob­
jective function. It was suggested earlier that linear pro­
gramming is widely used because it has the advantage of being 
very adaptable to most diverse types of farm organization 
and management requirements. Such flexibility is enhanced 
by carefully defining the objective function and adequately 
manipulating the constraints. The objective function 
centers around the goals of the farm (optimization of net 
benefits), irrespective of whether the farm organization is an 
individual, collective, corporate or public entity. Any 
self- or otherwise imposed norms, such as lower or upper 
levels in resource use, can be incorporated into the model 
by making the appropriate manipulations of the restraints. 
The objective function expresses the variable or variables 
which the farm manager, be he a private farmer, a corporate 
president or the minister of agriculture, intends to optimize. 
The formal objective function used in this study is given by; 
n 
9) max Z C.X. 
i=l ^ 1 
where is the level of the i^^ activity and is the 
contribution to the value of the program of that activity. 
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Data Needs for Application 
of Model 
The data needed in this research are to a large extent 
similar to those that would be needed for a budget study. In 
addition, the data needed by the dynamic programming model 
requires specification of constraints and a more detailed 
input-output data. The data needs for the application of the 
programming model are as follows; 
(i) The activities or processes to be considered in the 
plan and their coefficients should be known. The 
crop activities that are technically feasible for 
the plan must be known. Production coefficients 
corresponding to crop yields, labor, land and 
capital requirements are also needed. The production 
coefficients are stated in terms of the amount of 
input required per unit of activity. Since time 
dimension plays an important role in the analysis, 
the time period to which each coefficient refers 
must be clearly indicated. 
(ii) Resource availabilities and constraints are the 
quantities of land, labor, capital and other 
resources which the farm manager has available to 
him or which can be made available to his farm for 
production purposes. Labor can be own labor or 
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hired labor and capital can be owned or borrowed. 
Other relevant constraints such as maximum (no 
more than), minimum (no less than), and equality 
(just equal to) restraints on the activities must 
be known. 
(iii) Product and input prices are the prices of the in­
puts, the costs of the various farm operations, the 
prices of the outputs and the corresponding revenues. 
In the final analysis, the effectiveness and useful­
ness of the plan that finally emerges is a function 
of the accuracy with which the prices are predicted. 
The data used in this research were obtained from the 
following sources : 
(1) Research reports and descriptive papers on file at 
the Centre de documentation, Ministere du plan et 
de 1'aménagement du territoire. Most of these 
papers are unpublished. 
(2) Planning handbooks and field-notebooks of cost of 
production studies of several national and inter­
national research organization operating in 
Cameroon, as well as in Paris, Rome and other 
countries. 
123 
(3) Government and other official statistics 
(4) Internal statistics and records of the Cameroon 
Development Corporation, Plantations Pamol du 
Cameroon Ltd., Cadbury and Fry Ltd., Santa Coffee 
Estate, La Compagnie Ouest Cameroun, and other 
organizations in the study area. 
(5) Interview with research and extension personnel and 
with authorities at various levels and in various 
fields at the Ministery of Plan and the Secretariats 
of State for agriculture. 
(6) A limited nonstatistical survey of 32 families in 
the study area. 
The order in which these sources are listed does not 
reflect the order in which they were used. In all cases, 
existing data, both published and unpublished were first 
collected and then augmented where necessary with direct ob­
servation in the study areas. Finally, the data was checked 
and attempts at corrections made with various knowledgeables 
on the study area. 
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Data Situation in the 
Study Area 
Effective agricultural planning requires knowledge of 
the relevant input-output coefficients and the construction 
of programming models requires an even more rigorous and pre­
cise specification of these coefficients. It should, however, 
be pointed out that no more rigor or precision is required 
than by other methods if one seeks the same degree of effec­
tiveness. Ideally, the required input-output coefficient 
should be derived from carefully kept input-output records 
on the farms under study. The problem is that there is al­
ways the need to test activities which have never been carried 
out on these farms. Furthermore, detailed accounting records 
take their toll in terms of time and effort and usually be­
come too costly and, as such, unjustifiable on most of the 
agricultural units in the study area. Thus, the usual assump­
tion that all would be easy if only adequate records were 
available is useless speculation because such records do not 
exist nor will they exist in the foreseeable future. 
The input-output information used in this study are 
built largely on information from various similar situations 
and adapted as best as one can to the farming situations under 
consideration. The major thrust of the data collection effort 
was to seek experimental and cost accounting data. 
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The first major problem any researcher will face in the 
study area is a general lack of agricultural statistics as 
well as difficulties in the collection of needed agricultural 
data. However, this situation is also common in other develop­
ing countries where data are neither plentiful nor easily 
generated. No planner can do without statistics and if any 
kind of planning is to take place, the economist will have to 
make the best use of all the statistics he can get, while, 
of course, specify and emphasize the need for the collection 
of adequate statistics. 
This researcher does not in any way pretend to accept 
all the data collected as being accurate and precise. On 
the contrary, the researcher views some of the sources of 
the data with scepticism and recommends caution in their 
use and interpretation. Th.is scepticism arises in part from 
the frequent inconsistencies that existed among various 
sources and in part from the atmosphere that sometimes sur­
rounded the generation of the data. 
In any case, areas in which major inconsistencies existed, 
were checked with certain knowledgeables in the various 
fields. An effort was also made to compare statistics on the 
study area situation with comparable available statistics in 
neighboring countries. 
In conclusion, the researcher appreciates the limitations 
of the data used and attempts have been made to minimize them. 
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However, irrespective of how sceptically one views the 
sources of the existing data, one need only to remember 
that all past policies have been based on information sup­
plied by these same sources. 
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CHAPTER VI. APPLICATION OF THE MODELS 
The Activities 
Over 800 activities are employed to represent production, 
transformation, and consumption of the available resources and 
intermediate and final products. Each activity level may 
vary between zero and positive infinity. However, under 
certain circumstances which will be discussed later, the 
activity level is specified at some finite real number. 
Production activities 
As suggested in the previous chapter, the crop activi­
ties in this study include : cocoa, arabica coffee, robusta 
coffee, bananas, oil palm, cocoa-bananas, oil palm-cocoa, 
oil palm-arabica coffee, and oil palm-robusta coffee. All of 
these production activities come under traditional farms, 
whereas the corporate and public farms only undertake sole 
cropping. The cropping activities considered for the corporate 
farms include cocoa, arabica coffee, and oil palms, while 
the cropping activities for public farms considered are cocoa, 
bananas and oil palm. Five different land classes are con­
sidered and each land class gives rise to different yields. 
Production on any of the land classes are stated as dif­
ferent and separate activities, leaving it to the programming 
models to choose among them. There are of course other 
activities germane to the agriculture of the study area. The 
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activities considered were selected on the basis of the pre­
dominant existing pattern of cash crop production in the 
study area, as well as on the basis of their-relative im­
portance with respect to their contribution to farm income. 
Table 6.1 shows the activity cycles of selected activities 
for the crops considered in the study. Different activities 
in the cycle begin on different dates and continue for dif­
ferent time periods, and it is impossible to find a time when 
there is no activity in process. Table 6.1 is arranged so 
that all the activities or parts of activities taking place 
during a year are encompassed within the middle of the year. 
The activities in the study are treated in the same manner. 
Production activities are specified in two different 
ways in the study. In the first variation of the model ap­
plied, all activities that are initiated in the initial year 
of the planning horizon must be carried on to subsequent 
years until at least the year of peak production is reached. 
The production of a given crop on a given year constitutes a 
crop activity. For example, year one cocoa on class one land 
from traditional production processes is transferred through a 
transfer row to year two cocoa on class one land from tradi­
tional farms. Consequently, year one cocoa on class one land 
from traditional farms, year two cocoa on class one land from 
traditional farms, and so on, all constitute different crop 
activities. 
Table 6.1. Activity cycles for crops considered in the study area 
"Crop Activities 
Year Cocoa Arabica 
coffee 
Rebusta 
coffee 
Bananas Oil palms 
Land clearing; Land clearing 
soil preparation; pegging; 
shade planting; digging; 
planting; 
up keep; 
diverse. 
Up-keep of 
shades ; 
pruning; 
replacing 
missing plants; 
weeding; 
spraying; 
fertilizing 
(manuring) ; 
diverse. 
fertilizing ; 
planting; 
weeding ; 
spraying; 
pollarding; 
diverse. 
Up-keep of 
shades ; 
pollarding; 
replacements ; 
weeding; 
fertilizing ; 
spraying ; 
diverse. 
Land clearing; 
pegging; 
digging; 
fertilization ; 
planting; 
weeding ; 
spraying ; 
pollarding; 
replacements ; 
diverse. 
Up-keep of 
shades ; 
pollarding; 
replacement ; 
weeding ; 
fertilizing ; 
spraying ; 
harvesting; 
diverse. 
Felling; 
pegging ; 
digging ; 
draining ; 
planting; 
weevil treat­
ment; 
beef-root worm 
treatment ; 
diverse. 
Soil work; 
replacement ; 
fertilizing; 
weeding; 
sucker care ; 
propping up 
plants ; 
harvesting ; 
spraying; 
diverse. 
Land clearing; 
soil prepara­
tion ; 
planting ; 
up-keep; 
diverse. 
Weeding ; 
straightening ; 
spraying ; 
mulching; 
replacements ; 
fertilizing; 
diverse. 
Table 6.1 (Continued) 
Year Cocoa Arabica 
coffee 
Crop Activities 
Robusta 
coffee 
Bananas Oil palms 
Up-keep of 
shades ; 
pruning ; 
replacing 
missing plants; 
weeding; 
spraying; 
fertilizer 
(manuring) ; 
diverse. 
Up-keep of 
shades ; 
pruning ; 
replacing 
missing plants; 
weeding; 
spraying; 
fertilizing ; 
harvesting ; 
diverse. 
Up-keep of 
shades ; 
pollarding; 
replacements, 
weeding; 
fertilizing ; 
spraying; 
diverse. 
Weeding ; 
mulching ; 
fertilizing; 
spraying; 
pollarding; 
up-keep of 
shades ; 
harvesting ; 
replacement ; 
diverse. 
Up-keep of 
shades ; 
pollarding; 
replacement; 
weeding ; 
spraying; 
fertilizing; 
harvesting; 
diverse. 
Up-keep of 
shades ; 
pollarding; 
replacements ; 
weeding; 
spraying; 
fertilizing; 
harvesting ; 
diverse. 
Soil work; 
replacement ; 
fertilizing; 
weeding; 
sucker care; 
propping up; 
plants; 
harvesting; 
diverse. 
Soil work; 
replacement; 
fertilizing; 
weeding; 
sucker care ; 
propping up 
plants ; 
harvesting ; 
diverse. 
Weeding; 
straightening; 
spraying ; 
mulching; 
replacements ; 
fertilizing; 
lopping; 
diverse. 
Weeding; 
straightening ; 
spraying ; 
mulching ; 
replacements ; 
lopping; 
fertilizing; 
harvesting ; 
diverse. 
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The second approach used to specify production activities 
requires that the availability of resources in a given year 
determine the level at which a particular crop activity will 
enter the basis. In this case, year one cocoa on class one 
land would refer to the hectarage of cocoa on class one land 
initiated in the first year of the planning horizon and carried 
through to the end of the horizon. 
The first approach is referred to in this study as a 
"fixed horizon" specification of the activities in the program 
since any production decision made must be made at the begin­
ning of the horizon and cannot be changed until after peak 
production has been attained. The second approach is 
referred to as a "moving horizon" specification. With the 
moving horizon specification, new land development can enter 
the program at any time up to the seventh year into the 
horizon. Tables 6.2 and 6.3 illustrate the concepts of 
"fixed" and "moving" horizons as employed in the analysis. 
In both cases year eleven is treated as a salvage year. 
All subsequent revenues and costs after year eleven are 
aggregated by means of an appropriate transformation^ into a 
salvage value. 
The net prices for the production activities and the 
^This transformation is illustrated in Chapter V and 
Appendix E. 
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Table 6.2. Activities in the program (Fixed Horizon) 
Year Activity levels^ 
1 
3 X 
4 X 
5 X 
6 X 
7 X 
8 X 
9 X 
10 X 
Salvage x 
^hese represent a given farm {traditional, corporate 
or public) producing a given crop, on a given class of land. 
denotes the level of crop activity initiated in the 
year indicated. 
^x denotes X in each of the subsequent years in the 
planning horizon. 
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Table 6.3. Activities in the program (Moving Horizon) 
Year Activity levels^ 
1 X^ 
2 x^ X 
3 X X X 
4 X X X X 
5 X X X X X 
6 X X X X X X 
7 X X X X X X X 
8 X X X X X X X 
9 X X X X X X X 
10 X X X X X X X 
11 X X X X X X X 
12 X X X X X X 
13 X X X X X 
14 X X X X 
15 X X X 
16 X X 
17 X 
^These represent a given farm (traditional, corporate 
or public) producing a given crop, on a given class of land. 
denotes the total level of crop activity initiated in 
the year indicated. 
denotes each subsequent year's contribution to X. 
The sum of the x's is equal to X. 
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expectations on which they are based are derived from infor­
mation from the Stabilization Funds in East Cameroon and the 
West Cameroon Marketing Board. The stabilization funds in 
East Cameroon are set up for the purpose of guaranteeing 
relatively stable prices for producers thus, reducing the 
impact of fluctuations in world prices on producer income. 
In West Cameroon, the responsibilities of the marketing board 
include; (1) purchasing, transporting, and exporting major 
cash crops; (2) fixing guaranteed prices for these exports; 
and (3) making grants to the West Cameroon Development Agency 
for the benefit of producers. Because of the stabilization 
funds and because of the responsibilities of the West Cameroon 
Marketing Board, prices have been fairly stable over the 
years. The underlying assumption is that wages and prices 
will remain at present levels. 
Land development activities 
Land development activities are not important with 
respect to the "fixed" horizon specification of activities. 
They are, however, important with respect to the "moving" 
horizon specification of activities, since in the latter 
case, farm cultivation may be expanded. 
It may be profitable to bring virgin land into culti­
vation. The land development activities are used to bring 
virgin land of all classes into production. 
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An inevitable problem encountered with the treatment of 
land developing activities involves making sure only the 
agents that develop a piece of land are allowed to use the 
developed land. With the exception of the first year, this 
problem was handled easily simply by creating a land develop­
ment activity for each type of farm organization and specifying 
a specific land restraint for each type of farm for each year. 
The problem was not as easy with respect to the first year. 
During the first year the existing land resources are avail­
able to each farm type on an equal basis. It is the contri­
bution to the value of the program that determines the level 
at which the land is used. It is, therefore necessary to 
specify additional activities that would transfer the avail­
able land resources on an equal basis to each type of farms 
land restraints. Table 6.4 illustrates how new land develop­
ment and the available land resources are handled during the 
first year. Assume that T^ and T^ are traditional farm land 
restraints, and C2 are corporate farm land restraints, 
and ^2 public farm land restraints, and and R2 are the 
quantities of class 1 land and class 2 land available during 
the first period. POl and P02 are crop production activities 
using traditional class 1 and class 2 land, P03 and P04 
use corporate land and P05 and P06 use public land. P07 
through P12 are activities that convert the available land in 
year one into either traditional laind, corporate land, or 
Table 6.4. An illustration of land development activities and land use in the 
program in the initial year 
POl P02 P03 P04 P05 P06 P07 P08 P09 PIO Pll P12 P13 P14 P15 P16 P17 P18 
T. +1 -1 
+ 1 
-1 -1 
+1 -1 -1 
+ 1 -1 
+1 -1 -1 
+1 -1 -1 
R, 
Ro 
+1 +1 +1 
+1 +1 +1 
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public land resources. To ensure that each farm type has an 
equal opportunity at obtaining the existing land resources 
P07 through P12 are assigned zero net prices. Activities, 
P12 through P18 are year one land development activities 
for traditional, corporate and public farms respectively. 
Labor hiring activities 
Labor hiring activities are divided into three groups. 
Each farm type has its own labor hiring activity. Traditional 
farms may need hired labor to augment family labor during 
peak labor requirement periods. The corporate and public 
farms, however, must hire labor in order to be able to meet 
their labor requirements. The wage rates are the minimum 
wage rates ruling in the area. In addition, to accommodate 
the economic and social costs arising from the unemployment 
of labor, shadow prices for labor are also used to reflect 
wage rates for labor in the analysis. The use of the shadow 
price of labor has already been discussed in detail in Chapter 
V. 
Capital borrowing and lending activities 
Although the major objective of the Cameroon Development 
Bank is to render financial and technical assistance to 
projects with good economic and social potentials, no formal 
loan program really exists for the traditional farmer. 
Traditional farmers obtain most of their loans from friends 
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and family members and from money lenders. Loans from 
friends and family members are usually free, but the exorbi­
tant rates charged by money lenders makes this source very 
unattractive. Borrowing activities are included in order to 
examine the potential for the expansion of farm income and 
farm size attributable to credit facilities. In the varia­
tions of the model applied, any capital borrowed must be re­
paid after three years. However, loans are available every 
year up to a given maximum. 
Lending activities are also included so as to provide 
an opportunity cost for engaging in farm operations. Each 
unit of lending activity matures in a year, and the operator 
has the option of either investing it in the farm operation 
or re-lending it. 
Since the opportunity cost varies for different economic 
agents the effects of changes in off-the-farm rates of return 
are analyzed. 
The Restrictions 
In addition to the activity bounds already described, 
three major types of restrictions are employed in the study— 
resource, government and subjective restraints. The resource 
restraints considered include the land, labor and capital 
which are available or can be made available for production 
purposes. The subjective restraints involve consumption 
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habits and security goals while the government restrictions 
have to do with the borrowing and lending of capital. Five 
classes of land are defined and it is possible to develop 
more land if the need arises. Labor records provide labor 
supply restraints and labor supply projections for assumed 
future production processes. The amount of operating capital 
available for production was derived from data provided by 
Cameroon Development Bank authorities. The details of the 
derivation and specification of the restrictions in the study 
area has already been presented in Chapter IV. 
The Programs 
To apply the model elaborated in Chapter IV, two dif­
ferent programming matrices are developed; one for the "fixed" 
horizon specification of activities, with 257 rows and 522 
columns and the other for the "moving" horizon specification 
with 172 rows and 526 columns. The rows in the first matrix 
include; (1) the objective function to be maximized; (2) 
55 rows restraining the quantity of land available or that 
can be made available; (3) 20 rows containing the size of 
family labor available and the size of hired labor that can 
be made available; (4) 30 rows restraining the amount of 
capital available; and (5) 150 transfer rows through which 
activities are transferred from one year to another. 
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The rows in the second matrix are; (1) the objective 
function to be maximized; (2) 111 rows restraining the amount 
of land available or that can be made available over a 7-
year period; (3) 30 rows constraining the size of family 
labor and hired labor available; (4) 3 0 rows restraining 
capital availability; and (5) one row transferring unused 
capital to a capital inventory activity. Tables 6.5 and 6.6 
summarize the rows and Tables 6.7 and 6.8 summarize the 
columns employed. 
Special considerations Various degrees of difficulties 
were encountered in the specification of the programs employed 
and they were overcome by various considerations. A problem 
was posed by the fact that in the original "fixed" horizon 
program ran, identical crops, irrespective of their origin 
were transferred from one year to another by the same transfer 
row. This resulted in a situation where maximization allowed 
production activities from different types of farms to be com­
bined. For example, since production costs were lower for 
traditional farms than for corporate and public farms during 
the early years of production, and yields and revenues were 
higher for corporate and public farms than for traditional 
farms during the later years of production, production from 
traditional activities entered the basis during the early 
years and were transferred to corporate and public activities 
141 
Table 6.5. Rows in the programming matrix ("Fixed" Horizon 
Specification) 
Rows Quantity 
Objective function 1 
Land 55 
Family labor 10 
Hired labor 10 
Traditional capital 10 
Corporate capital 10 
Public capital 10 
Traditional production transfer 90 
Corporate production transfer 30 
Public production transfer 30 
Inventory 1 
TOTAL 257 
during the later years. To avoid this problem, a separate 
transfer row is specified for each type of crop on each type 
of farm. Another condition specified is that all production 
from different classes of land must only be transferred to 
like classes of land. This added condition makes it impossible 
for crops to be interchanged between land classes over the 
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Table 6.6. Rows in the programming matrix ("Moving" Horizon 
Specification) 
Rows Quantity 
Objective function 1 
Traditional land 35 
Corporate land 35 
Public land 35 
Available land resources 5 
Family labor 10 
Corporate hired labor 10 
Public hired labor 10 
Traditional capital 10 
Corporate capital 10 
Public capital 10 
Capital inventory transfer 1 
TOTAL 172 
horizon. The flexible horizon program contained no transfer 
rows, and so, no transfer row problems were encountered. 
The problem of making the existing land resources in the 
initial year of the horizon available to all types of farm on 
an ability-to-increase income basis, has already been discussed 
in the early sections of this chapter. An activity to transfer 
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Table 6.7. Columns in the programming matrix ["Fixed" Horizon) 
Columns Quantity Unit of Activity 
Traditional production 
activities 220 1 hectare 
Corporate production 
activities 121 1 hectare 
Public production 
activities 88 1 hectare 
Traditional labor 
hiring activities 10 1 man-hour 
General labor 
hiring activities 10 1 man-hour 
Capital transfer 
activities^ • 12 CFAF 1000.00 
Traditional capital 
lending activities 10 CFAF 1000.00 
Corporate capital 
lending activities 10 CFAF 100 0.00 
Public capital lending 
activities 10 CFAF 1000.00 
Traditional capital 
borrowing activities 10 CFAF 1000.00 
Corporate capital 
borrowing activities 10 CFAF 1000.00 
Public capital 
borrowing activities 10 CFAF 1000.00 
Capital inventory 
activity^ 1 CFAF 1000.00 
Total 522 
^These activities transfer unused capital from one year 
to another. 
^This activity takes inventory of capital at the end of 
the planning period. 
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Table 6.8. Columns in the programming matrix ("Moving" 
Horizon) 
Columns Quantity . 
Traditional production 
activities 
Corporate production 
activities 
Public production 
activities 
Activities to transfer 
available land in yr. 1 
77 
56 
Activities to transfer 
available land in yr 1 
to corporate production 5 
Activities to transfer 
available land in yr 1 
to public production* 5 
Traditional land development 
activities 35 
Corporate land development 
activities 35 
Public land development 
activities 35 
Activities to transfer 
unused land 30 
Traditional labor hiring 
activities 10 
Corporate labor hiring 
activities 10 
Public labor hiring 
activities 10 
Traditional lending 
activities 10 
Unit of Activity 
1 hectare 
1 hectare 
1 hectare 
inectare 
1 hectare 
1 hectare 
1 hectare 
1 hectare 
1 hectare 
1 hectare 
1 man-hour 
1 man-hour 
1 man-hour 
CFAF 1000.00 
These activities transfer the available land resources 
in year one on an economic efficiency basis to traditional, 
corporate, or public production. They are assigned a zero 
net prices so as to treat the land as free goods. 
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Table 6.8 (Continued) 
Columns Quantity Unit of Activity 
Corporate lending 
activities 
Public lending 
activities 
Traditional borrowing 
activities 
Corporate borrowing 
activities 
Public borrowing 
activities 
Unused capital transfer 
activities 
Capital inventory activity 
TOTAL 
unused land is specified for all classes of land. Again, 
this specification is required to prevent interchanging of 
different classes of land, 
A problem was posed by the activities to transfer unused 
capital from the final two years in the planning horizon to 
capital inventory. Since capital in the programs is in 
value terms, only one transfer row per year is required for 
transferring capital from one year to another. However, to 
transfer capital from the 10th year to final capital inventory, 
three capital transferring activities are needed to transfer 
10 CFAF 1000.00 
10 CFAF 1000.00 
10 CFAF 1000.00 
10 CFAF 1000.00 
10 CFAF 1000.00 
12 CFAF 1000.00 
1 CFAF 1000.00 
526 
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the capital of each of the three types of farms, otherwise the 
elements in the coordinates of the columns and the rows are 
duplicated and this produces a major error in the compilation 
by the computer. 
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CHAPTER VII. INTERPRETATIONS 
OF RESULTS 
This chapter concerns the interpretation of the pro­
gramming computations of the empirical data with respect to 
the objectives of the study. The essence of the interpre­
tation lies in examining conditions in the study area as 
they are and then determining what they ought to be within 
the framework of the given set of assumptions. 
Eight basic models are analyzed in the following sec­
tions. The basic issues to be examined are: given the avail­
able resources and the resources that can be made available, 
how should cash crop production in the study area be organ­
ized and what cash crop development pattern should receive 
priority? Are there divergences between the observed and 
the true measures of the costs and benefits used in the 
analysis and if so how do these affect optimal investment 
decisions in the study area? How much resources are used 
and how scarce are these resources? 
Description and Analysis of 
the Models 
Four basic models are analyzed in the sections that 
follow: Models A, B,.C and D. Model A is a fixed horizon 
model with trend technology and an institutionally deter­
mined wage rate. Model B is a moving horizon model with 
trend technology and an institutionally determined wage 
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rate. Model C which is also a moving horizon model, em­
ploys the shadow price of labor as the correct wage rate 
for hired labor. Model D uses an improved technology level 
for cocoa, arabica coffee, and robusta coffee on traditional 
farms and it also uses an institutionally determined wage 
rate. These four models assume that the prices received 
by farmers for their products will remain at present levels. 
In addition to the basic models, four other related 
models A1, A2, B1, and CI were formulated. Under Model A1 
the opportunity cost of investment in traditional farms is 
fixed at zero and under Model A2 the discount rate on tradi­
tional farms is reduced to one percent. In Model Bl, lower 
rates than the present borrowing rates are used for tradition­
al farms while higher rates than existing borrowing rates 
are used for corporate and public farms. The opportunity 
cost for investing in traditional farms is also fixed at 
zero in Model Bl. Under Model Cl lower borrowing rates are 
used for public farms and higher borrowing rates for corporate 
farms. In this model, the shadow price of labor is used as 
the correct wage rate for hired labor in all farms. 
The eight models analyzed in the following sections are 
summarized in Table 7.1. 
Two variations of the basic model elaborated in Chapter 
V are provided. They have been designated "fixed" and 
"flexible" horizon variations respectively. With the fixed 
horizon variation, the levels of crop production are designated 
Table 7.1. Summary of models included in the study 
Model Horizon Discount 
rate 
Lending 
rate 
Borrowing 
rate 
Wage 
rate 
Yield Technology 
A fixed 3% present present institutional average trend 
A1 fixed 3% zero present institutional average trend 
A2 fixed 1%^ present present institutional average trend 
B moving 3% present present institutional average trend 
B1 moving 3% b zero lower-higher^ institutional average trend 
C moving 3% present present shadow price of 
labor 
average trend 
Cl moving 3% present lower-higher^ shadow price of 
labor 
average trend 
D moving 3% present present institutional average improved^ 
^This applies only to traditional farms. Corporate and public farm revenues 
are discounted by 3 percent. 
^This applies only to traditional farms. Present interest rates are used for 
corporate and public farms. 
^The lower borrowing rates apply to traditional farms, and the higher borrowing 
rates to corporate and public farms. 
"^The lower borrowing rates apply to public farms and the higher borrowing rates 
to corporate farms. Present borrowing rates are used for traditional farms. 
^Improved technology only applies to cocoa, arabica coffee, and robusta coffee 
production on traditional farms. 
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by j: where K, is the crop under consideration as described 
in Chapter IV; i is the type of production process with tradi­
tional, corporate and public production processes represented 
by i = 1, 2, and 3 respectively; and j is the land class 
with J = 1, 2, 3, 4 and 5 representing class 1, 2, 3, 4 and 
5 respectively. The designation of the production activities 
for the flexible horizon is slightly different. Under the 
flexible horizon variation, the level of activity is again 
designated by , where K is the cropping activity, i is 
any of 3 different production processes, and j is any of 5 
different land classes but the years in this case indicate 
the particular year in which the activity in question was 
initiated. 
Model A - Optimum investment decision under a fixed horizon 
with a 3 percent discount rate, present lending and borrowing 
rates, institutional wage rate and trend technology 
This model is designed to characterize the optimum 
organization of cash crops in the study area. It is a fixed 
horizon model with trend technology and no new land develop­
ment activities. A minimum subsistence food requirement of 
20,000 C.F.A. francs per annum is specified. The main ob­
jectives of the model are: 1) to determine the relative share 
of each agricultural project in the optimum production plan 
for cash crops in the study area, and 2) to assess the 
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competitive position of each project. 
A summary of the optimum decision plan under Model A is 
presented in Table 7.2. A total of 250,000 hectares of land 
were initiated in the beginning of the planning period and 
carried through to the end of the period. Of the final 
hectareage cultivated, 12.9 percent was devoted to tradi­
tional projects 20.6 percent to public projects and 66.5 
percent to corporate projects. The gross revenue for the 
optimum plan is 606.81 billion CFA francs. This breaks 
down to over 2.4 million CFA francs per hectare and 3,507 
CFA francs per man-hour, over the fixed horizon. About 29 
percent of family labor was used. 
The results of this model show that, given a fixed 
horizon, a three percent discount rate, present borrowing 
and lending rates, an institutionally determined wage rate, 
and incorporating trend technology into the production 
process, corporate farms will cultivate the largest propor­
tion of currently available land resources in the study area. 
It would appear from this model that corporate farm projects 
when in direct competition with other farm projects are better 
able to transform the available resources in the study area 
to final products. Nonetheless public and traditional farm 
projects did enter the optimal plan, though at lower levels. 
It would appear that the bulk of cocoa and oil palm production 
should be undertaken by corporate and public farms. Arabica 
Table 7.2. Summary of optimum farm plan and project combina­
tion with a fixed horizon, present borrowing and 
lending rates, institutional wage rate, and 
trend technology (Model A) 
Year 
Activity 1 2 3 4 5 
(hectares) Activity Activity Activity . Activity Activity 
^21 
^31 
^22 
C33 
^21 
^22 
^23 
^11 
^12 
^13 
®35 
°14 
°24 
O34 
°25 
Gross revenue (billion CFA francs) 606.87 
Total hectares initiated at beginning 250,000 
of planning period 
Total hectares cultivated at end of 250,000 
planning period 
Percent of final hectareage in 12.9 
traditional farm projects 
Percent of final hectareage in 20.6 
public farm projects 
Percent of final hectareage in 66.5 
corporate farm projects 
Total family labor employed (1000 man-hrs) 53,250 
Total hired labor employed (1000 man-hrs) 119,750 
Percent of family labor employed 29 
Gross return per hectare (CFA francs/hectare) 2,4 27,4 00 
Gross return per man-hour (CFA francs/man hr) 3,507 
level level level level level 
15,419 15,419 15,419 15,419 15,419 
5,000 5,000 5,000 5,000 5,000 
25,816 25,816 25,816 25,816 25,816 
10,960 10,960 10,960 10,960 10,960 
27,313 27,313 27 ,313 27,313 27,313 
40,000 40,000 40,000 40,000 40,000 
15,580 15,580 15,580 15,580 15,580 
8,508 8,508 8,508 8,508 8,508 
9,184 9,184 9,184 9,184 9,184 
4,710 4,710 4,710 4,710 4,710 
9,231 9,231 9,231 9,231 9,231 
1,500 1,500 1,500 1,500 1,500 
19,201 19,201 19,201 19,201 19,201 
34,068 34 ,068 34 ,068 34 ,068 34,068 
23,500 23 ,500 23,500 23,500 23,500 
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Year 
é 7 8 à  10 
Activity-
level 
Activity 
level 
Activity 
level 
Activity 
level 
Activity 
level 
15,419 15,419 15,419 15,419 15,419 
5 ,000 5,000 5,000 5,000 5,000 
25,816 25,816 25 ,816 25,816 25,816 
10,960 10,960 10,960 10,960 10,960 
27 ,313 27,313 27 ,313 27,313 27,313 
40,000 40,000 40,000 40,000 40,000 
15,580 15,580 15,580 15,580 15,580 
8,508 8,508 8 ,508 8,508 8 ,508 
9,814 9,184 9 ,184 9 ,184 9,184 
4,710 4,710 4,710 4,710 4,710 
9,231 9 ,231 9,231 9,231 9,231 
1,500 1,500 1,500 1,500 1,500 
19,201 19,201 19,201 19,201 19,201 
34,068 34,068 34,068 34,068 34,068 
23,500 23,500 23,500 23,500 23,500 
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coffee production should be undertaken entirely by corporate 
farms^ and, traditional farms should cultivate robusta 
coffee exclusively. Corporate farms are also preferred with 
regard to production on better quality land. The competitive 
position of public and traditional farm projects "vis-a'vis" 
corporate farm projects may be improved by other considera­
tions. Accordingly other models are designed to assess the 
potential competitive position of these projects. The quan­
tities of resources used under these models are discussed 
later on in this chapter. 
Model A1 - Optimum investment decision under a fixed horizon 
with a 3 percent discount rate, zero lending rate, present 
borrowing rate, institutional wage rate and trend technology 
In this model, the hypothesis is made that the minimum 
off-the-farm opportunity costs for traditional projects that 
have to be met before capital resources are allocated to 
traditional projects are too high. Zwega (1972) has observed 
that peasant farmers in the study area very rarely utilize 
saving facilities in local banks. Accordingly, this model 
sets out to examine the effects of reducing the opportunity 
cost for investing in traditional projects, to zero. the 
technology is still trend technology and the other features 
of the model remain the same as in Model A. The summary of 
the optimum farm plan with a zero opportunity cost for 
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investing in traditional projects is presented in Table 7.3 
The reduction of the lending rate for traditional farmers 
from 2.5 percent to zero percent did not result in any sig­
nificant change in the proportion of the final hectareage 
devoted to traditional farm projects. Gross revenue however 
fell to 599.87 billion C.F.A. francs. This represents about 
2.9 million CFA francs per hectare and 3,467 CFA francs per 
man-hour. The results suggest that even if the minimum off-
the-farm opportunity costs specified for traditional projects 
were too high, the returns to capital from other competing 
projects were significantly higher than 2.5 percent. Thus, 
reducing the lending rate for traditional farmers to zero 
did not significantly improve the competitive position of 
traditional projects. The extent to which a lower discount 
rate on traditional farm projects affects the optimum plan 
is assessed in the next model. 
Model A2 - Optimum investment decision under a fixed horizon 
with a 1 percent discount rate on traditional projects, 
present lending and borrowing rates, institutional wage rate 
and trend technology 
As suggested earlier, one of the major questions that 
must be answered when valuating investment projects concerns 
the choice of an appropriate discount rate. It was also 
suggested that whenever a nonoptimal situation exists, no 
Table 7.3. Summary of optimum farm plan and project combina­
tion with a fixed horizon, zero lending rate, 
present borrowing rate, institutional wage rate 
and trend technology (Model Al) 
Year 
Activity 1 2 3 4 5 
(hectares) Activity 
level 
Activity 
level 
Activity 
level 
Activity 
level 
Activity 
level 
1—1 <N U 15,419 15,419 15,419 15,419 15,419 
^31 5,000 5,000 5,000 5 ,000 5,000 
^22 25,816 25,816 25,816 25,816 25,816 
^33 10,960 10,960 10,960 10,960 10,960 
^21 27,313 27,313 27,313 27,313 27,313 
^22 40,000 40,000 40,000 40,000 40,000 
^23 15,580 15,580 15,580 15,580 15,580 
^11 18,508 18,508 18,508 18,508 18,508 
CM 9,184 9,184 9,184 9,184 9,184 
^13 4,710 4,710 4 ,710 4,710 4,710 
®35 1,500 1,500 1,500 1,500 1,500 
°14 9,231 9,231 9,231 9,231 9,231 
°24 19,201 19,201 19,201 19,201 19,201 
O34 34,068 34 ,068 34,068 34 ,068 34,068 
°25 23,500 23,500 23,500 23 ,500 23 ,500 
Gross revenue (billion FFA francs) 599.87 
Total hectares initiated at beginning 250,000 
of planning period 
Total hectares cultivated at end of 250,000 
planning period 
Percent of final hectareage in traditional 12.9 
farm projects 
Percent of final hectareage in public farm 20.6 
projects 
Percent of final hectareage in corporate 66.5 
farm projects 
Total family labor employed (1000 man/hrs) 53,250 
Total hired labor employed (1000 man-hrs) 119,750 
Percent of family labor employed 29 
Gross return per hectare (CFA francs/hectare) 2,399,400 
Gross return per man-hour (CFA francs/man-hr) 3,467 
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Year 
6 7 8 9 10 
Activity 
level 
Activity 
level 
Activity 
level 
Activity 
level 
Activity 
level 
15,419 15,419 15,419 15,419 15,419 
5,000 5,000 5,000 5,000 5,000 
25,816 25,816 25,816 25,816 25,816 
10,960 10,960 10,960 10,960 10 ,960 
27,313 27,313 27,313 27,313 27 ,313 
40,000 40,000 40,000 40,000 40,000 
15,580 15,580 15,580 15,580 15,580 
18,508 18,508 18,508 18,508 18 ,508 
9,184 9,184 9,184 9,184 9,184 
4,710 4,710 4,710 4,710 4,710 
1,500 1,500 1,500 1,500 1,500 
9,231 9,231 9,231 9,231 9,231 
19,201 19,201 19,201 19,201 19,201 
34,068 34,068 34,068 34,068 34,068 
23,500 23 ,500 23,500 23f500 23 ,500 
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single rate of interest can measure the opportunity cost of 
private investment which is displaced by the need to provide 
resources for projects deemed more socially desirable. Some 
writers have advocated government policy that would push 
down market rates of interests to the social interest rate, 
so that all investment decisions, whether in the public or 
private interest, would be taken on the same basis (Prest 
and Turvey, 1965). Prest and Turvey, however, conclude that 
while writers applaud this idea in principle, they quite 
reasonably feel that in practice economists must still have 
to deal with sub-optimization problems. 
Under Model A2 it is assumed that a sub-optimization 
situation exists and that traditional projects are more 
socially desirable than other projects. Hence, lower discount 
rates are applied to traditional projects "vis-a-vis" other 
projects. 
Accordingly, this model is designed to examine the oppor­
tunity cost of other projects which are displaced in order to 
provide resources for traditional projects. The summary of 
the optimum farm plan under Model A2 is presented in Table 
7.4. Again a total of 250,000 hectares of crop activities 
were initiated in the beginning of the planning horizon and 
carried through to the end of the horizon. Of this, 31.9 
percent was in traditional projects, 18.2 percent in public 
Table 7.4, Summary of optimum farm plan and project combina­
tion with a fixed horizon, 1 percent discount 
rate for traditional farms, present borrowing and 
lending rates, institutional wage rate, and 
trend technology (Model A2) 
3 Activity 1 2 4 
(hectares) Activity Activity Activity Activity Activity 
level level level level level 
^11 11,169 11,169 11,169 11,169 11,169 
^31 9,250 9,250 9,250 9,250 9,250 
^12 6,120 6,120 6,120 6,120 6,120 
=22 19,696 19,696 19,696 19,696 19,696 
^33 10,960 10,960 10,960 10,960 10,960 
^21 21,631 21,631 21,631 21,631 21,631 
^12 15,000 15,000 15,000 15,000 15,000 
^22 25,000 25,000 25,000 25,000 25,000 
^23 15,580 15,580 15,580 15,580 15,580 
^11 14,150 14,150 14,150 14,150 14,150 
^12 9,184 9,184 9,184 9,184 9 ,184 
^13 4,710 4 ,710 4,710 4,710 4,710 
^14 1,200 1,200 1,200 1,200 1,200 
®35 1,500 1,500 1,500 1,500 1,500 
°14 15,642 15,642 15,642 15,642 15,642 
°24 19,201 19,201 19,201 19,201 19,201 
°34 26,457 26,457 26,457 26,457 26,457 
°15 8,750 8,750 8,750 8,750 8,750 
°25 14,750 14,750 14,750 14,750 14,750 
Gross revenue (billion CFA francs) 
Total hectares cultivated at beginning of 
planning period 
Total hectares cultivated at end of planning 
period 
Percent of final hectareage in traditional projects 
Percent of final hectareage in traditional projects 
Percent of final hectareage in traditional projects 
Total family labor employed (1000 man-hrs) 
Total hired labor employed (1000 man-hrs) 
Percent of family labor employed 
Gross return per hectare (CFA francs/hectare) 2 
Gross return per man-hour (CFA francs/man-hr) 
622.44 
250,000 
250,000 
31.9 
18.2 
49.9 
86 ,660 
92,460 
52 
,488,000 
3,474 
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Year 
6 7 a 9 10 
Activity 
level 
Activity 
level 
Activity 
level 
Activity 
level 
Activity 
level 
11,169 11,169 11,169 11,169 11,169 
9,250 9,250 9,250 9,250 9,250 
6,120 6,120 6,120 6,120 6,120 
19,696 19,696 19,696 19,696 19,696 
10,960 10,960 10,960 10,960 10,960 
21,631 21,631 21,631 21,631 21,631 
15,000 15,000 15,000 15,000 15,000 
25,000 25,000 25,000 25,000 25,000 
15,580 15,580 15,580 15,580 15,580 
14,150 14,150 14,150 14,150 14,150 
9,182 9,184 9,182 9,184 9,184 
4,710 4,710 4,710 4,710 4,710 
1,200 1,200 1,200 1,200 1,200 
1,500 1,500 1,500 1,500 1,500 
15,642 15,642 15,642 15,642 15,642 
19,201 19,201 19,201 19,201 19,201 
26,457 26,457 26,457 26,457 26,457 
8,750 8,750 8,750 8,750 8,750 
14,750 14,750 14,750 14,750 14,750 
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projects, and 49.9 in corporate projects. New traditional 
projects entering the plan include cocoa on classes one and 
two lands, arabica coffee on class two land, robusta coffee 
on class four land, and oil palms on class five land. Robusta 
coffee on class one land and oil palms on class 5 land were 
increased over previous levels. Gross revenue from the 
optimum plan was 622.44 billion CFA francs and gross return 
per hectare was over 2.4 million CFA francs. The level of 
family employment was 52 percent and gross return per man-
hour was 3,474 CFA francs. 
The results of this model have demonstrated that when a 
lower discount rate is applied to traditional projects, more 
traditional projects enter the optimum plan. It should be 
noted that increases in traditional projects were expected. 
However, the important aspect of the model is its identifi­
cation of the projects that must be given up if new tradi­
tional projects are to enter the optimum plan or if the 
levels of existing traditional projects are to be increased 
in the new plan. 
The corporate and public projects eliminated or reduced 
in the new optimal plan include corporate arabica coffee on 
classes one and two lands, corporate cocoa on classes one and 
two lands, corporate oil palms on class five land, public 
cocoa on class two land, and public oil palms on class four 
land. 
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This model was also tested with a two percent discount 
rate on traditional projects, the range of the projects 
affected were the same as in Model A2 but the magnitude of 
the effects on the projects increases with lower discount 
rates. 
There is no widespread agreement on what the appro­
priate rate of discount in a nonoptimal situation should be. 
This model at best provides one way out of the problem of 
valuating the projects in a nonoptimal situation. 
Model B - Optimum investment decision under a moving horizon 
with a 3 percent discount rate, present borrowing and lending 
rates/ institutional wage rate and trend technology 
The three models discussed thus far have been fixed 
horizon models. They contained no provisions for new land 
development activities. All investment decisions had to be 
made in the initial year of the horizon and once made, the 
decision had to be carried out at least up to the year of 
peak production. In this model, the horizon is a moving 
one.^ This model is designed to characterize optimal in­
vestment decisions in production of export crops in the study 
area with the investment decision process taking place con­
tinuously over a seven year period. Investment decisions 
^The concept of a moving horizon has already been 
described in detail in Chapter VI. 
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can be initiated or postponed to a future date within the 7 
year moving horizon depending on the availability of resources 
and the expected benefits derivable from the transformation 
of these resources to final products. The summary of the 
optimum farm plan under Model B is shown in Table 7.5. A 
total of 302,935 hectares were initiated in the beginning 
of the planning horizon and by the end of the seven year 
moving horizon, 1,300,000 hectares had been cultivated. Of 
this final hectareage, 23.9 percent was devoted to traditional 
projects, 24.2 to public projects, and 51.9 to corporate 
projects. Over 183 million man-hours of family labor and 
664 million man-hours of hired labor were employed. The 
gross revenue from this plan was 4,072.72 billion CFA francs 
and this was over 3.1 million CFA francs per hectare or 
4,801 CFA francs per man-hour. 
The results of this model show that the relative 
competitive position of the production projects has changed 
very little from the situation in the fixed horizon case. The 
traditional farm projects entering the plan include; robusta 
coffee on classes one, two, three and four lands; bananas 
on class five land; oil palms on classes four and five lands; 
and cocoa-bananas on class five land. The public farm 
projects in the plan are; cocoa on classes one, two and three 
lands; bananas on class five land; and oil palms on classes 
four and five lands. The corporate farm projects in the plan 
Table 7.5. Sxuranary of optimum farm plan and project combina­
tion with a moving horizon, present borrowing and 
lending rates, institutional wage rate, and 
trend technology (Model B) 
Year 
Activity 1 2 3 4 5 
(hectares) Activity Activity Activity Activity Activity 
Rll 
«12 
I ; 
p i  
p 2  s 1 
Gross reveni 
Total hectares initiated at beginning of planning 
period 3 02,935 
Total hectares cultivated at end of planning 
period 1,300,000 
Percent of final hectareage in traditional projects 23.9 
Percent of final hectareage in public projects 2 4.2 
Percent of final hectareage in corporate projects 51.9 
Total family labor employed (1000 man-hrs) 183,603 
Total hired labor employed (1000 man-hrs) 664,595 
Percent of family labor employed 27.9 
Gross return per hectare (CFA francs/hectare) 3,132,830 
Gross return per man-hour (CFA francs/man-hr) 4,801 
level level level level level 
7,313 10,000 10,000 10,000 10,000 
12,250 10,000 10,000 10,000 10,000 
15,000 10,000 10,000 10,000 10,000 
4 ,600 20,000 10,000 10,000 10,000 
5,000 5,000 5,000 5,000 5,000 
13,687 - - - -
3,500 3 ,500 3,500 3 ,500 3,500 
1,500 1,500 1,500 1,500 1,500 
5,121 - - - -
42 ,000 - - - -
10,000 — 10,000 10,000 10,000 
32,000 10,000 10 ,000 10,000 10,000 
13,250 10,000 10,000 10,000 10,000 
10,000 - - - -
18,750 20,000 10,000 10,000 10,000 
22,000 10,000 10,000 10,000 10,000 
21,180 10,000 10,000 10,000 10,000 
18,700 - 10,000 — 10,000 
7,800 10,000 8,500 8,500 8,500 
1,500 1,500 1,500 1,500 1,500 
15,600 20,000 10,000 10,000 10,000 
3,500 8,500 8,500 8 ,500 8,500 
(billion CFA francs) 4,072.72 
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Year 
ë 7 
Activity Activity 
level level 
10 , 000  10 , 000  
10 ,000  10 , 000  
10 ,000  10 ,000  
10 , 000  10 ,000  
5,000 5,000 
10 ,000  
3,500 3,500 
1,500 1,500 
10 ,000  10 ,000  
10 , 000  10 ,000  
10,000 9,071 
10,000 10,000 
10,000 10,000 
8,500 8,500 
1,500 1,500 
8,500 8,500 
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are cocoa on classes one, two and three lands; arabica coffee 
on classes one, two, and three lands; and oil palms on 
classes four and five lands. There are, of course, other 
factors which may change the competitive position of the 
projects that entered this plan. Consequently other models 
are designed to examine how some of these factors may affect 
the optimum plan. 
Model B1 - Optimum investment decision under a moving horizon 
with a 3 percent discount rate, zero lending rate for tradi­
tional farms, lower borrowing rate for traditional farms and 
higher borrowing rate for public and corporate farms, insti­
tutional wage and trend technology 
In this model zero opportunity costs for investment in 
traditional projects is again specified. In addition, 
traditional farmers are able to borrow at a rate lower than 
present rates and corporate and public farms must borrow 
funds at a rate higher than present rates. Specifically, 
traditional farmers are allowed to borrow at current corporate 
rates which are, of course lower than current traditional 
rates and corporate and public farmers must borrow at current 
traditional rates which are higher than current corporate 
and public rates. Annual borrowing rates of 7 and 10 percent 
are applied to traditional and nontraditional farmers respec­
tively. The summary of the optimum farm for Model B1 is 
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shown in Table 7.6. The optimum plan provides a gross revenue 
of some 4,277.25 billion CFA francs. This represents over 
3.03 million CFA francs per hectare and 5,049 CFA francs per 
man-hour. A total of 325,000 hectares were initiated at 
the beginning of the planning horizon and by the end of the 
horizon, over 1.4 million hectares had been cultivated. Of 
this, 29 percent was in traditional projects, 22.6 percent 
in public projects and 48.4 percent in corporate projects. 
24 0 million man-hours of family labor and 513 million man-
hours of hired labor were used. The amount of family labor 
used represents 36.4 percent of total family labor. 
The results of this model have demonstrated that, given a 
moving horizon, zero lending rates for traditional farmers, 
a lower borrowing rate for traditional farmers and a higher 
borrowing rate for corporate and public farmers and trend 
technology, traditional projects become more competitive. 
It would appear from this model that the provision of easier 
credit terms for traditional farmers vis-a-vis nontraditional 
farmers may be a crucial factor in increasing the role played 
by traditional farmers in the development of cash crop 
production in the study area. 
Table 7.6. Summary of optimum farm plan and project combina­
tion with a moving horizon, zero lending rate and 
lower borrowing rate on traditional farms, higher 
borrowing rates on corporate and public farms, 
institutional wage rate, and trend technology 
(Model Bl) 
Year 
Activity 
(hectares) 
1 2 3 4 5 
Activity Activity Activity Activity Activity 
level level level level level 
17,313 10,000 lo,ooo 10,000 10,000 
12,250 10,000 10,000 10,000 10,000 
19,250 10,000 10,000 10,000 10,000 
4,600 20,000 10,000 10,000 10,000 
5,000 5,000 5 ,000 5,000 5,000 
26,687 10,000 - - -
3,500 3,500 3,500 3,500 3,500 
1,500 1,500 1,500 1,500 1,500 
5,121 - - - -
42,000 - - - -
10,000 - 10,000 10,000 10,000 
32,000 10,000 10,000 10,000 10,000 
13,250 10,000 10,000 10,000 10,000 
10,000 - - - -
18,750 20,000 10,000 10,000 10,000 
22,000 10 ,000 10,000 10,000 10,000 
21,812 10,000 10,000 10,000 -
18,750 - 10,000 - 10,000 
7,812 10,000 8 ,500 8,500 8,500 
1,500 1,500 1,500 1,500 1,500 
15,625 20,000 10,000 10,000 10,000 
8,500 8 ,500 8,500 8,500 8,500 
5" 5l3 
I 
pi 
^22 
; 
P2 
i 
Gross revenue (billion CFA francs) 4,277.25 
Total hectares initiated at beginning of planning 325,000 
period 
Total hectares cultivated at end of planning 1,410,000 
period 
Percent of final acreage in traditional projects 29.0 
Percent of final acreage in public projects 22.6 
Percent of final acreage in corporate projects 48.4 
Total family labor employed (1000 man-hrs) 240,000 
Total hired labor employed (1000 man-hrs) 513,500 
Percent of family labor employed 36.4 
Gross return per hectare (CFA francs/hectare) 3,033,500 
Gross return per man-hour (CFA francs/man-hrs) 5,049 
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Activity Activity 
level level 
• 10,000 10,000 
10,000  10 ,000  
10 ,000  10 ,000  
10 ,000  10 ,000  
5,000 5,000 
10,000  
3,500 3,500 
1,500 1,500 
10,000  10 ,000  
10 ,000  10 ,000  
10,000 9,071 
10,000 10,000 
10,000 10,000 
8,500 8,500 
1,500 1,500 
8,500 8,500 
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Model C - Optimum investment decision under a moving horizon 
with a 3 percent discount rate, present borrowing and lending 
rates, shadow price of labor and trend technology 
It was suggested in Chapter V that whenever there is un­
employment of labor, there is always the possibility that 
the price of labor used overstates the social cost of using 
labor. The pros and cons of correcting labor costs for an 
excess of the market price of labor over the price which will 
clear the labor market have already been discussed in detail 
in Chapter V. In this model, the shadow price of labor is 
used to represent the correct wage rate for hired labor. 
This is in line with Mishan's (Mishan, 1971) contention that 
the variables in the dual solution can be interpreted as 
shadow prices, or accounting prices, inasmuch as they are 
the "correct" input prices, being consistent with the maximum 
value of the primal objective function. 
Accordingly, this model examines the effects of using the 
shadow price of labor as the correct price for labor services 
in the study area. The summary of the optimum plan when 
shadow prices of zero are used to valuate labor services in 
the study area are presented in Table 7.7. A total of 385,778 
hectares of crop activities were initiated at the beginning 
of the planning period and by the end of the planning period, 
over 1.4 million hectares had been cultivated. Of this, 
24.1 percent was in traditional projects, 29.5 percent in 
Table 7.7. Summary of optimum farm plan and project combina­
tion with a moving horizon, present borrowing and 
lending rates, shadow price of hired labor, and 
trend technology (Model C) 
Year 
Activity 1 2 3 4 5 
(hectares) Activity Activity Activity Activity Activity 
I 
p21 
; 
p 2  
$  1 
Gross revenue (billion CFA francs) 4,551.53 
Total hectares initiated at beginning of planning 
period 385,778 
Total hectares cultivated at end of planning 
period 1,415,000 
Percent of final hectareage in traditional projects 24.1 
Percent of final hectareage in public projects 29.5 
Percent of final hectareage in corporate projects 46.4 
Total family labor employed (1000 man-hrs) 190,800 
Total hired labor employed (1000 man-hrs) 800,400 
Percent of family labor employed 28 
Gross return per hectare (CFA francs/hectare) 3,216,200 
Gross return per man-hour (CFA francs/man-hr) , 45. 96 
level level level level level 
7,313 10,000 10,000 10,000 10,000 
12,250 10,000 10,000 10,000 10,000 
15,000 10,000 10,000 10,000 10,000 
4,600 20,000 10,000 10,000 10,000 
5,000 5,000 5,000 5,000 5,000 
13,687 — — — -
3,500 3 ,500 3,500 3,500 3,500 
1,500 1,500 1,500 1,500 1,500 
5,121 10,000 - - -
42,000 - 10,000 — -
10,000 10,000 10,000 10,000 10,000 
32,000 10,000 10,000 10,000 10,000 
13,250 10,000 10,000 10,000 10,000 
10,000 10,000 10,000 10,000 -
18,750 20,000 10,000 10,000 10,000 
22,000 10,000 10,000 10,000 10,000 
21,812 10,000 10,000 10 ,000 10,000 
18,750 10,000 10,000 - 10,000 
7,812 10,000 8,500 - 10,000 
1,500 1,500 1,500 1,500 1,500 
35,625 20 ,000 10,000 10,000 10,000 
8,500 8 ,500 8,500 8,500 8,500 
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public projects, and 46.4 percent in corporate projects. 
The gross revenue from the plan was 4551,52 billion CFA 
francs.' This represented over 3.2 million CFA francs per 
hectare and 4,596 CFA francs per man-hour. Over 800 million 
man-hours of hired labor and 190 million of family labor were 
used. The number of man-hours of family labor used repre­
sents 28 percent of family labor. 
The results of this model would indicate that allowing 
for overpricing of labor in the study area, does affect the 
organization of cash crop production in the study area. 
Specifically public projects become more competitive. The 
net effect is the substitution of public projects for cor­
porate projects. This results in a net increase in the amount 
of labor hired. Although the value of the program is in­
creased, gross revenue per man-hour decreases. 
Model CI - Optimum investment decision under a moving horizon 
with a 3 percent discount rate, present lending rates, lower 
borrowing rates for public farms and higher borrowing rates 
for corporate farms, shadow price of labor and trend 
technology 
In this model, in addition to valuating services of labor 
in the study area by using the shadow price of labor, a 
lower borrowing rate for public farms and a higher borrowing 
rate for corporate farms are also specified. This model is 
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designed to investigate the effects of easier money policy 
on public projects vis-a-vis corporate projects. The 
rationale for this specification is the assumption that public 
farm projects may be socially more desirable than corporate 
farm projects. This assumption is based on the results from 
Model C which seems to suggest that the amount of hired labor 
used increases with the level of public projects in the plan 
and that the reduction in gross revenue per man-hour accompany­
ing the increase in hired labor is relatively small. 
The optimum farm plan under Model CI is presented in 
Table 7.8. Of a total of 1.36 million hectares of land culti­
vated at the end of the planning period, 44.1 percent was 
devoted to public projects, 26.5 percent to corporate 
projects and 29.4 percent to traditional projects. Over 792 
million man-hours of hired labor and 193 million man-hours of 
family labor were employed. Gross revenue from the plan was 
4,645.56 billion CFA francs which represents 4,715 CFA 
francs per man-hour. 
It would appear from the results of this model that 
provisions for less tight monetary policy with respect to 
public projects would promote a fairly sizeable increase in 
the level of labor employment in the study area. In addi­
tion, the increase in unemployment would not be at the ex­
pense of a significant decrease in farm income with respect 
to displaced nonpublic projects. 
Table 7.8. Summary of optimum farm plan and project combina­
tion with a moving horizon, present lending rates, 
lower borrowing rates for public farms, higher 
borrowing rates for corporate farms, shadow price 
If labor, and trend technology (Model CI) 
Activity 
(hectares) 
1 2 3 4 5 
Activity Activity Activity Activity Activity 
level level level level level 
7,313 10,000 10,000 10,000 10,000 
12,250 10,000 10,000 10,000 10,000 
15,000 10,000 10,000 10,000 10,000 
4,600 20,000 10,000 10,000 10,000 
5,000 5,000 5,000 5,000 5,000 
13,687 - - - -
3,500 3,500 3,500 3,500 3,500 
1,500 1,500 1,500 1,500 1,500 
14,000 10,000 — 10,000 10,000 
5,260 - - 10,000 10,000 
22,000 10,000 10,000 10,000 10,000 
10,000 10,000 10,000 10,000 10,000 
8,750 20,000 20,000 10,000 10,000 
15,000 10,000 10 ,000 10,000 10,000 
32 .180 10,000 10,000 10,000 10,000 
36,750 10,000 10,000 10,000 10,000 
7,812 10,000 10,000 10,000 10,000 
8,500 8,500 8,500 8 ,500 8 ,500 
1,500 1,500 1,500 1,500 1,500 
35,625 10,000 10,000 10,000 10,000 
18,500 8,500 8 ,500 8,500 8,500 
(billion CFA francs ) 4,645.56 
^12 
I 
C^^ p22 
^23 
^21 
722 
; 
I 
Gross revenue 
Total hectares initiated at beginning of 
planning period 
Total hectares cultivated at end of 
planning period 
Percent of final hectareage in traditional projects 
Percent of final hectareage in public projects 44, 
Percent of final hectareage in corporate projects 26, 
Total family labor employed (1000 man-hrs) 193,400 
Total hired labor employed (1000 man-hrs) 792,825 
Percent of family labor employed 27 
Gross return per hectare (CFA francs/hectare) 3,415,400 
Gross return per man-hour (CFA francs/man-hour) 4 ,715 
268,727 
1,360,000 
29.4 
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Model D - Optimum investment, decision under a moving horizon 
with a 3 percent discount rate, present borrowing and lending 
rates ; institutional wage rate and improved technology 
It has been suggested that when production is so organized 
that in order to get more of any given output, society must 
sacrifice other outputs, or use additional inputs, and when 
less of any one input cannot be used without using more of 
other inputs, or sacrificing outputs, then production can be 
said to be organized optimally (Graaf, 1967). The production 
function which relates the outputs and inputs of a project 
determines the "state of the arts" with respect to that 
particular project. The models that have been discussed so 
far have all assumed that the rates of change in the "state 
of the art" which have occurred in the past are expected to 
continue in the future. The problem however is that the 
"state of the art" enters directly into the calculation of 
costs and benefits and when different projects have to be 
valuated, the potential productive powers of the projects 
may also be relevant. Thus, it may be important to analyze 
the effects of adopting technological knowledge which are 
currently known and commercially feasible but not as yet 
generally adopted. 
This model attempts to analyze the effects of using 
improved techniques in cocoa, arabica coffee, and robusta 
coffee on traditional farms. The improved practices include 
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the planting of improved varieties of the crops, application 
of fertilizer and the use of correct planting and spraying 
methods. Because of the lack of data to quantify improved 
practices in all crops, this analysis will, of course, be 
incomplete. This is one of the areas where future research 
efforts should be concentrated. 
The summary of the optimum plan under Model D is pre­
sented in Table 7.9. The value of the program was 4,254.67 
billion CFA francs. Of the total 1,330,000 hectares 
cultivated at the end of the planning period, 42.1 percent 
was in traditional projects, 26.9 percent in public projects 
and 31.0 percent in corporate projects. The gross revenue 
per hectare was 3.19 million CFA francs. Over 333 million 
man-hours of family labor and 618 million man-hours of hired 
labor were used in the plan. The family labor used repre­
sents over 49 percent of available family labor. 
The results seem to show that the traditional projects 
with improved practices that entered the plan were projects 
on relatively inferior quality land. In addition, although 
the levels of some nontraditional projects were reduced in 
the new plan, the traditional projects with improved practices, 
in most cases, replaced some of the traditional projects that 
had entered the plan when improved technology was not used. 
This would seem to support the contention made earlier that 
the consequences of this model may be distorted since improved 
Table 7.9. Summary of optimum farm plan and project combina­
tion with a moving horizon, present lending and 
borrowing rates, institutional wage rate, and 
improved technology (Model D) 
Year 
Activity 1 2 3 5 
(hectares) Activity Activity Activity Activity Activity 
level level level level level 
1 1 s i 
10,000 10,000 10,000 10,000 10,000 
10,000 10,000 10,000 10,000 10,000 
10,000 10,000 10 ,000 10,000 10,000 
10,000 10,000 10,000 10,000 10,000 
5,000 5,000 5,000 5,000 5,000 
7,313 10,000 10,000 10,000 10,000 
18,000 10,000 10,000 10,000 10,000 
5,000 5,000 5,000 5,000 5,000 
- -
- - 10,000 
-
- 3,500 3 ,500 3 ,500 
1,500 1,50 0 1,500 1,500 1,500 
5,121 - - - -
42,000 - - - -
10,000 - 10,000 10,000 10,000 
32,000 10,000 10,000 10,000 10,000 
13,250 10,000 10,000 10,000 10,000 
10,000 - - - -
18,750 20 ,000 10 ,000 10,000 10,000 
22 ,000 10,000 10,000 10,000 10,000 
21,180 10,000 10,000 10,000 10,000 
18,700 - 10,000 - 10,000 
7 ,800 10 ,000 8,500 8 ,500 8 ,500 
1,500 1,500 1,500 1,500 1,500 
15,600 20,000 20,000 10,000 10,000 
8 ,500 8,500 8 ,500 8,500 8 ,500 
Gross revenue (billion CFA francs) 4,254.67 
Total hectares initiated at beginning of planning 303,152 
period 
Total hectares cultivated at end of planning 1,33 0,000 
period 
Percent of final hectareage in traditional projects 42.1 
Percent of final hectareage in public projects 26.9 
Percent of final hectareage in corporate projects 31.0 
Total family labor employed (1000 man-hrs) 333,900 
Total hired labor employed (1000 man-hrs) 618,300 
Percent of family labor employed 4 9.1 
Gross return per hectare (CFA francs/hectare) 3,198,400 
Gross return per man-hour (CFA francs/man-hr) 4 ,467 
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practices were not applied to all traditional cropping activities 
Nonetheless, there are some noteworthy and important aspects 
in the results of this model. First of all, the results would 
tend to support the rationale behind the current agricultural 
modernization policy in the study area that emphasizes small 
changes in technology rather than the highly advanced practices 
being used in corporate and public farms. Secondly the re­
sults tend to show that traditional projects in relatively 
inferior quality lands could be made profitable by making 
relatively small improvements in traditional production 
practices. It would appear from this model that a strong 
program emphasizing fairly modest improved practices on 
traditional farms may be a crucial factor in increasing the 
level of family farm income in the study area, particularly 
in the western region of East Cameroon where population 
pressures are high and good quality land is becoming in­
creasingly scarce-
In the preceding sections, optimal investment decisions 
in the study area under varying conditions have been analyzed. 
In the next section, the growth pattern for cash crop produc­
tion in the study area is analyzed. 
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Growth Pattern for Cash Crop 
Production 
In order to meet production targets set in advance, a 
production pattern is usually envisioned. A seven year growth 
pattern for cash crop production in the study area is pre­
sented in Table 7.10. Since it involves the development of 
cash crop production in the study area, it is based on the 
basic moving horizon model already discussed above. The 
basic moving horizon model (Model B) assumes that the costs 
and benefits used in estimating the net benefits of the 
projects in the analysis are the correct costs and benefits. 
The growth pattern for cash crop production in situations 
where there are divergences between observed measures of 
costs and benefits can be derived from the results of the 
other models discussed in the analysis. 
The seven year growth pattern presented in Table 7.10 
is an optimum pattern given the assumptions made under the 
basic Model B. The development of cocoa production over the 
seven year span is entirely in public and corporate farms. 
However, public farms do produce a larger proportion of the 
total cocoa production. The development of cocoa production 
over the span is not quite uniform. Except for corporate 
projects on class three land, arabica coffee production is 
undertaken by corporate farms initially and developed through 
the fifth year. Corporate arabica coffee on class three land 
Table 7.10. Seven-year growth pattern for cash crop production under the basic 
moving horizon model 
Crop Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr 5 Yr. 6 Yr 7 
T^ cb T c P T C P T C p T c p T c p T c P 
Cocoa (class 1 land) X x^ X X X X X 
Cocoa (class 2 land) X X X X X X X X 
Cocoa (class 3 land) X X X X X X X X X X X 
Arabica coffee (class 1 land) X X X X X 
Arabica coffee (class 2 land) X X X X X 
Arabica coffee (class 3 land) X 
Robusta coffee (class 1 land) X X X X X X X 
Robusta coffee (class 2 land) X X X X X X X 
Robusta coffee (class 3 land) X X X X X X X 
Robusta coffee (class 4 land) X X X X X X X 
Cocoa-bananas (class 5 land) X X X X X X X 
Bananas (class 5 land) X X X X X X X X X X X X X X 
Oil palms (class 4 land) X X X X X X X X X X X X X X X 
Oil palms (class 5 land) X X X X X X X X X X X X X X X X X X X X X 
Source : Derived from Table 7.5 
stands for traditional projects. 
stands for corporate projects. 
stands for public projects. 
indicates the existence of production activity. 
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is only undertaken in the initial year of the horizon and 
no further development takes place thereafter. Traditional 
farms monopolize the production and development of robusta 
coffee. Traditional robusta coffee on classes one, two, 
three, and four lands are initiated in the first year of the 
horizon and developed in each year of the seven year span. 
The cocoa-banana combination is produced on traditional 
farms and developed through the years. Oil palms production 
on class five land are undertaken by traditional, public and 
corporate farms and developed each year all through the seven 
year span. Oil palms production on class four land, however, 
is undertaken by all farms in the initial year of the horizon 
but only developed by public and corporate farms during the 
rest of the seven year span. 
As suggested earlier, of the final area cultivated, 
the proportion in corporate projects was the largest, followed 
by the proportion in public projects. Also,whenever land 
classes make a difference in the production of a given crop 
activity, corporate projects in better quality lands and 
traditional projects in inferior quality lands entered the 
optimal plan. 
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Use and Scarcity 
of Resources 
This section examines two aspects of resource use in the 
basic optimal solution: the levels of relative use of land, 
labor, and capital and the scarcity of these resources over 
time. The analysis is based on the original basic moving 
horizon model already discussed. 
From the optimal solution, land is apparently the only 
limiting resource. The levels of utilization of the 
various classes of land, the marginal products and their 
relevant ranges are presented in Table 7.11. The lower and 
Table 7.11. Summary of uses, and ranges of marginal value 
products for land 
Land 
Class 
Quantity 
Available 
(hectares) 
Quantity 
Used 
(hectares) 
Marginal 
'Value 
Product 
(CFA 
francs) 
Range 
Lower Upper 
Limit Limit 
(hectares) (hectares) 
1 56250 56250 539,045 0 123 ,922 
2 75000 75000 464,728 0 170,003 
3 31250 31250 320,549 0 87,420 
4 62500 62500 304,473 0 225,492 
5 25000 25000 475,282 0 58,803 
Source : Model B 
upper limits determine the range over which the marginal 
value product of each land class is relevant. For example, 
each unit reduction of class 1 land from 56250 to 0 would 
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reduce gross income by 539,045 CFA francs. Each hectare added 
beyond 56250 to 123,922 would increase gross income by 
539,045 CFA francs. 
Capital can be considered a nonlimiting resource for the 
farms in the study area. As suggested earlier, corporate and 
public farms must meet their annual capital requirements by 
borrowing at the going interest rate. Traditional farmers 
utilize their savings but they can also borrow investment 
funds at a higher interest rate. Although upper bounds were 
initially placed on traditional borrowings, the results of 
the analysis show that bounds were actually not needed. The 
levels of borrowings, the upper limit and the shadow prices 
are summarized in Table 7.12. 
Much of the literature contains suggestions to the effect 
that in the agriculture of most developing nations, capital 
is always a limiting factor. These suggestions almost always 
neglect to take the opportunity cost of capital into considera­
tion. In the model used, an off-farm opportunity that must 
be met before capital is allocated to any on-farm activity is 
specified. Lending activities at various interest rates were 
specified and the resulting levels of lending observed. The 
initial interest rate was chosen on the basis of the effective 
bank interest rate on time deposits. This interest rate was 
then lowered by decrements of .5 percent from 2.5 percent to .5 
percent. The results are presented in Table 7.13. Traditional 
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Table 7.12. Summary of levels of borrowing and shadow prices 
(basic flexible horizon model) 
y Activity^ Upper Shadow*^ 
® levels limit prices 
Family borrowing 
1 6.79 41.00 
2 4.31 46.33 
3 2.27 51.66 
4 - 56.99 210 
5 - 62.32 205 
6 - 57.65 200 
7 - 72.98 195 
8 - 78.31 191 
9 - 83.64 186 
10 - 88.97 218 
Corporate borrowing 
1 5.19 
2 5.12 
3 18.23 — — 
4 3.76 
5 24.83 — — 
6 6•23 — — 
7 28.94 
8 4.35 
9 28.78 
10 - 35 
Public borrowing 
1 6.39 
2 5.20 
3 10.83 
4 3.68 
5 16.11 
6 4.07 
7 18.29 
8 2.83 — — 
9 18.07 
10 - 35 
Source : Model B 
^Activity levels in billions of CFA francs. 
^Upper limit indicates maximum loan extendable in 
billions of CFA francs. 
"^Shadow prices in CFA francs. 
I 
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Table 7.13. Summary of levels of lending, shadow prices and 
interest rates (basic flexible horizon model) 
Year 2.5% 2 . 0 %  
Interest Rates 
175% 0.5% 
A.L.^ S.P.b A.L. S.P. A.L. S.P. A.L. S.P. A.L. S.P. 
Family 
lending 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
259 
3.89 -
216 
0.47 -
1.24 -
2.05 -
3.15 -
4.20 -
5.21 -
262 
3.89 -
218 
0.45 -
1.13 -
1.80 -
2.96 -
3.92 -
4.80 -
267 
3.89 -
221 
0.44 -
1.03 -
1.50 -
2.75 -
3.52 -
4.30 -
- 4,495 
3.91 -
- 4,250 
0.44 -
1.02 -
1.30 -
2.52 -
3.20 -
4.01 -
- 4,588 
3.95 -
- 4,326 
0.43 -
1.01 -
1.28 -
2.39 -
3.10 -
3.86 -
Corporate 
lending 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
183 
0.70 -
161 
141 
124 
108 
194 
0.72 -
174 
156 
131 
117 
212 
0.73 -
180 
— 160 
143 
128 
- 4,627 
0.71 -
- 4,058 
- 3,560 
- 3,123 
- 2,739 
- 5,069 
0.59 -
- 4,447 
- 3,901 
- 3,421 
- 3,001 
Public 
lending 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
0.36 -
183 
161 
0.09 -
141 
124 
108 
0.39 -
194 
174 
0.10 -
156 
131 
117 
0.41 -
212 
180 
0.11 -
160 
143 
128 
0.42 -
- 4,627 
- 4,058 
0.12 -
- 3,560 
- 3,123 
- 2,739 
Source: Model B 
0.42 -
- 5,069 
- 4,447 
0.13 -
- 3,901 
- 3,421 
- 3,001 
^A.L.'s indicate activity levels in billions of CFA 
francs. 
^S.P.'s indicate shadow prices in CFA francs. 
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lending occurred for every year except for the first, third 
and fourth years. The changes in the lending pattern at 
different interest rates were not very significant even at 
fairly low interest rates. This results would tend to support 
the contention made earlier that lowering the opportunity 
costs of investing in export crops does not significantly 
alter the overall investment strategy for cash crop production 
in the study area. 
Both corporate and public lending were very minimal in 
the optimal investment plan. 
A comparison of Tables 7.12 and 7.13 seem to suggest 
that there are some years when borrowing and lending activi­
ties were simultaneously part of the investment strategy. 
This phenomenon would at first seem logically inconsistent, 
but, on examining the structure of borrowing and lending 
applied to the study area, this behavior becomes justifiable. 
One plausible explanation for this apparent inconsistent 
behavior is that farmers are attempting to take advantage 
of the difference existing between the time structure of 
borrowing and lending activities. The model used requires 
that loans extended be paid back after two years from the 
proceeds of the farming operation whereas lending activities 
mature annually and the farm operator has the choice of 
either investing the principal and the accrued interest in 
a farm operation or re-lending it. A shrewd farm operator 
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may, for example, want to minimize production costs by 
saving part or all of the loan repayment to be made next year, 
this year. For example, a farm operator could borrow today 
to meet capital requirements for the next two years. Mean­
while he earns an income in the current year but he knows 
that he must pay back the loan at a given date two years 
hence. So, he saves part of the income he earns during the 
current year so as to take advantage of the interest rate on 
lending and as a first step towards repaying his loan. Mean­
while, he goes out and takes out a loan that is sufficiently 
large to cover his capital requirements for the next two 
year interval. 
As suggested earlier, labor is also not a scarce resource 
in the study area. For example, only 27.9 percent of family 
labor as defined in the study was used in the optimum plan 
in the basic model analyzed. It is worth emphasizing that 
this means that only 2 7.9 percent of family labor worked on 
family farms. Accordingly, the percentage of family labor 
employed on family farms is a function of the percentage of 
traditional farm projects that entered the optimal plan. 
Corporate and public projects must meet their labor require­
ments by hiring labor at the going wage rate. It is assumed 
that the supply of hired labor is inelastic at any given wage 
rate and presumably, the supply of hired, labor does not 
preclude the supply of unused family labor. Family labor. 
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therefore, as used in this study simply means the labor 
engaged in traditional projects. 
There may be a need to increase the level of family 
employment in the study area. This need may be based on 
the belief that increasing the level of family employment will 
create a strong multiplier effect that would create additional 
real incomes in the rest of the study area, or it may be 
based on the existence of a strong propensity for equity in 
the distribution of income in the study area. For example, 
it has been suggested that, "the master goals of economic 
policy consists of (1) maximization of social product over 
time, and (2) optimization of income distribution" 
(Timmons, 1950, p. 227). Since only 27 percent of family 
income was employed in the optimal plan, the goal of optimal 
income distribution may have been sacrificed. 
However, the man-hours of family labor that entered the 
optimal plan represented the optimal level of family labor 
employment. Changing the amount of family labor employment, 
either by forcing the plan to make more use of family labor 
or permitting less family labor to be used in the plan will 
reduce income. A range analysis of the effects of changing 
the level of family labor that entered the optimum plan is 
presented in Table 7.14. The range analysis provides an esti­
mate of the income penalties incurred from changing from the 
optimum employment level. More specifically, increasing the 
Table 7.14. Summary of income penalties ranges and additional opportunities for 
unused family labor (basic flexible horizon model)^ 
Range 
Year Man-hours 
employed 
Man-hours 
unemployed 
Upper 
Activity 
Income 
Penalty 
Lower 
Activity 
Income 
Penalty 
Additional 
Opportunities 
1 7,451 71,803 12,451 -4,196 Infinity -25 Class 2 land 
2 12,703 67 ,581 14,109 -14,922 Infinity -25 Class 2 land 
3 14,225 67,103 15,725 -13,989 Infinity -25 Class 2 land 
4 17,447 64,938 19,010 •••13 ,4 30 Infinity -25 Class 2 land 
5 20,243 63,214 21,805 -13 ,430 Infinity -25 Class 2 land 
6 23,119 61,422 24 ,019 -13,867 Infinity -25 Year 7 Oil Palms 
7 27,266 58,374 28,828 -13,430 Infinity -25 Class 3 land 
8 20,016 66,737 21,579 -13,4 30 Infinity -25 Class 3 land 
9 20,397 67,484 21,959 -13,430 Infinity -25 Class 3 land 
10 20,737 68,286 22,300 -13 ,430 Infinity -25 Class 3 land 
Source ; Model B 
^Family labor in 1,000 man-hours and income penalties in CFA francs. 
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amount of family labor used would result in an income penalty. 
This penalty will remain constant up until the upper limit 
indicated. After this limit, the income penalty would pre­
sumably go up. This would result because there is an oppor­
tunity to engage in a losing effort developing the activities 
shown in the additional opportunities column. On the down 
side, any amount of family labor can be withdrawn at a loss 
of 25 CFA francs per man-hour. Table 7.14, therefore, illus­
trates the sacrifices in income that has to be made if agri­
cultural administrators prefer a little more family employment. 
Generalizations of 
Results 
A warning is in order against any simplistic generaliza­
tions of the results of this study over the entire nation. 
There are three major reasons for this caution: (1) insuffi­
ciency of information, (2) the fallacy of composition and, 
(3) the underlying assumptions made. 
It has already been suggested that Cameroon has under­
gone a variety of experiences. These experiences may have 
had differing impacts on different regions of the nation. 
The western region of East Cameroon, which forms part of the 
study area, possesses some demographic characteristics unlike 
the other regions in the country. It is very heavily popu­
lated and the scarcity of land is increasingly making itself 
194 
felt. West Cameroon having been under the British during 
the trusteeship years, has been greatly influenced by British 
know-how, while the brothers in East Cameroon have been in­
fluenced by French know-how. In addition, tribal demarca­
tion lines separate sets of indigenous cultures which mani­
fest fairly different characteristics with respect to 
aquarian structures, working habits, credit structures, and 
so on. Very little information exists on all or any of these 
factors. It is, therefore, imperative to take these factors 
into consideration if meaningful generalizations are to be 
made. 
The fallacy of composition provides a warning that what 
is true of the parts is not necessarily true of the whole. 
In other words, generalizations made at the regional level 
may not always be true at the national level. In this 
respect, what is good for the C.D.C. in Bota or the C.O.C. 
in Foumbot may not necessarily be good for the Cameroon 
economy. 
Various assumptions were made about the resources, the 
activities and the net prices in the study area. It may be 
necessary to remove or change some of these assumptions if 
meaningful generalizations are to be made. 
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CHAPTER VIII. CONCLUSIONS, RECOMMENDATIONS, 
AND SUMMARY 
In this chapter, the study's achievements, implications 
and limitations are assessed. Based on this assessment, 
suggestions are made for further research. 
Conclusions Related to the 
Study Objectives 
In the introductory chapter, four major objectives to 
be achieved in this study were listed. The first objective 
of the study sought to determine the optimal mix for cash 
crop production activities in the study area. Three production 
processes, five land classes and nine cropping activities 
provided the project combinations. Central to the attain­
ment of the first objective was the specification of a fixed 
and moving horizon variation of a dynamic linear programming 
model and some simplifying assumptions. While conceptually 
correct and complete, the structure of the model used to 
attain the first objective may have sacrificed some realism 
for simplicity. However, attainment of the third objective 
compensates for this sacrifice. Notwithstanding this limi­
tation, the first objective has been achieved quite well. 
Not only was the optimal investment strategy for cash crop 
production, organization, and development in the study area 
demonstrated, the model used, also provided an indication of 
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the direction in which changes in the plan may go if some 
of the underlying assumptions of the basic model used were 
changed. 
The second objective called for the determination of the 
quantities of land, labor and capital required under the 
conditions established in the first objective. The basic 
conclusion reached is that land was the only limiting re­
source. Since the attainment of the second objective is tied 
to the attainment of the first objective, the achievement of 
the second objective is a reflection of how well the first 
objective was achieved. 
There are certain to be readers who find some of the 
assumptions underlying the basic model to be unrealistic, and 
who will be led to this feeling by instincts that are per­
fectly reasonable. It has been suggested that the valuation 
of projects is still one of the few topics in economics exhib­
iting a substantial degree of controversy (Baumol, 1968). The 
third objective of this study was attempted to take some of 
the relevant factors in this controversy into consideration. A 
total of five different models were designed to assess situa­
tions and combinations of assumptions other than the ones under 
the basic models. It is interesting to contrast the results 
from these models. The results have been presented in Tables 
7.2 through 7.9 and discussed in the preceding chapter. 
The results have shown that, under existing techniques. 
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changes in the opportunity costs for cash crop production 
do not significantly affect the optimal investment plans. 
This is probably due to the implication of the basic model 
that required any farm project entering the optimum plan to 
be able to show a return on capital funds that is greater than 
or equal to 2.5 percent. Changes in the relative loan rates 
were found to change investment strategy in the study area. 
The total unemployment picture was alleviated by the intro­
duction of more traditional and public projects and by 
promoting relatively modest improved practices on tradition­
al farms. It was also felt that the existence of unemploy­
ment of family and hired leibor at the institutionally deter­
mined wage rate, implied that the institutional wage rate 
overstated the social cost of using labor. Consequently, 
a model using the shadow price of labor as the correct wage 
rate was designed to determine the effects of correcting for 
overpriced labor on the optimal investment strategy. 
In summary, various possibilities of divergences between 
observed and correct measures of costs and benefits were 
considered. There is no doubt that some other possibilities 
may have been left out. This is felt to be primarily a re­
flection of the dimension of understanding of the valuation 
of projects that currently exists plus a lack of appropriate 
data. 
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Policy Implications and 
Recommendations 
Eight models were conceptualized and analyzed. The re­
sults of these models which are summarized in Tables 7.2 
through 7.9 provide a basis for evaluating alternative poli­
cies and their implications. The objective inherent in 
every model was the determination of an optimum strategy 
for cash crop production in the study area under the assump­
tions made for each model. The term "optimal" refers to the 
organization of cash crop production such that total output 
could not be increased without sacrificing other outputs or 
expending additional inputs, and less of any one input could 
not be used without using more of other inputs, or sacrificing 
outputs. The study indicates that with the production tech­
niques currently being used in the study area, when it is 
assumed that there are no divergences between the actual and 
observed costs and benefits, more corporate projects than 
public projects or traditional projects enter the optimal 
plan. In the basic moving horizon model analyzed (Model B), 
51 percent and 24 percent of the final hectareage had been 
developed by corporate and public farms respectively. This 
result would tend to support the assertion that large in­
creases in land productivity and high yields per hectare are 
usually a feature of large plantations (United Nations, 1951). 
However, as suggested in Chapter III, any investment strategy 
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in the study area must of necessity be an administrative act 
summing up the best judgement of those responsible for deci­
sion making and that the objective of this study is not to 
replace this judgement; rather it is to provide a better 
atmosphere for making this judgement and for reducing the 
likelihood of error. 
There may exist a need to increase export earnings so as 
to improve the foreign exchange position of the economy. 
When the nonfulfillment of the conditions of a welfare 
maximum elsewhere in the economy is not significantly relevant 
to the valuation of the projects considered, then, a policy 
that gradually but systematically increased the share of cash 
crops produced on corporate projects may provide a means 
of increasing export earnings as well as government revenues. 
In the analysis, total production increases with the 
proportion of land cultivated by corporate farms. 
On the other hand, there may be a need to increase the 
level of employment. The analysis suggests that public farm 
projects generate more labor employment than corporate farm 
projects. For example, when the percentages of the final 
hectareage allocated to public projects increased from 29.1 
percent to 44.1 percent, because of the use of the shadow price 
of labor for valuating labor services, the level of hired 
labor employed increased from 190 million man-hours to 19 3 
million man hours. The income penalties associated with 
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the substitution of public farm projects for corporate farm 
projects was 189,000 CFA francs per hectare (Tables 7.7 and 
7.8). This would suggest that fiscal and monetary policies 
designed to reduce the share of cash crops produced on 
public farm projects would not be too costly in terms of 
income forgone, particularly, if the increased level 
of employment brought about by increases in public farm 
projects, through a multiplier effect, is able to create 
additional income in the rest of the economy. There are, 
of course, other means besides cash crop farming for 
increasing the level of employment and farm income. For 
example, some writers, without minimizing the danger of a 
deficiency of foreign exchange, have questioned the plausi­
bility of emphasizing export crop production in many African 
countries (Seidman, 1971). 
It should also be pointed out that the analysis showed 
substantial family and hired labor unemployment at the 
institutionally determined wage rate of 25 CFA francs per man-
hours. This would suggest that the institutionally determined 
wage rate may have overstated the social cost of using labor. 
Consequently, a policy measure that would subsidize public 
and corporate farms, by making labor available at a zero 
shadow price of labor, may provide one means of increasing 
the total level of employment. The agricultural authorities 
could then, through the use of appropriate fiscal and monetary 
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policies, control the operations of the farms. 
In the models analyzed, traditional projects were less 
competitive than nontraditional projects. The reasons for 
the low productivity on traditional projects could be 
attributed to : 
1) the existing tenure system which often encourages 
tribal methods of cultivation at the expense of improved 
farming methods, 
2 )  an allocation process that organizes land utilization 
differently from labor utilization. 
Both of these points have already been discussed in detail in 
Chapter IV. The introduction of fairly modest improved 
practices which included the planting of improved varieties, 
the application of fertilizer and the use of correct planting 
and spraying methods, increased the competitive position of 
the traditional projects involved even though in the most 
part the new practices succeeded in replacing other tradi­
tional projects that had previously entered the optimal plan. 
It should be pointed out again that because of lack of data, 
improved practices were only applied to cocoa, arabica, coffee, 
and robusta coffee on traditional farms. As such, the policy 
implications of introducing improved practices in the 
analysis are at best incomplete. One policy implication 
was, however, obvious from the results of the analysis. The 
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results suggest that policy measures designed to modernize 
traditional agriculture should emphasize small changes in 
technology rather than highly advanced practices which are 
beyond the traditional farmers' technical, educationl and 
financial ability. The introduction of the improved practices 
described above, increased the share of traditional projects 
in the final hectareage cultivated at the end of the plan­
ning horizon from 2 3.9 percent to 42.1 percent (Tables 7.5 
and 7.9). 
The study results also indicate that the relative 
borrowing rate faced by traditional farmers "vis-a-vis" 
nontraditional farmers has a strong effect on the pattern of 
production. The original basic model (Model B) employed 
the current market determined borrowing rates of 10 percent 
per annum, for traditional farms and 7 percent per annum 
for nontraditional farms. In subsequent variations of the 
basic model, the borrowing rate faced by traditional farmers 
was reduced parametrically from 10 percent to 5 percent in 
one percent intervals while simultaneously increasing the 
borrowing rates faced by nontraditional farms from 7 percent 
to 12 percent. The results of the analysis suggest that 
government policies which would have the net effect of 
reducing the borrowing rates faced by traditional farmers 
"vis-a-vis" nontraditional farmers would be effective in 
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increasing the role played by traditional farmers in the 
production of cash crops in the study area. Traditional 
projects become most responsive to changes in the relative 
borrowing rates in the ranges where traditional farms are 
borrowing at a rate lower than or equal to 7 percent and 
nontraditional farms are borrowing at a rate greater than 
or equal to 10 percent. 
It is not easy to apply farm policy on capital supply 
in many developing countries because monetary policies 
designed to affect capital use usually have very little or 
no direct effect on farm credit supply. Traditional farmers 
are usually not credit: worthy and lack collaterals acceptable 
to commercial banks. In the past, the establishment of 
development banks, which were designed to grant credit to 
farmers, has not been quite successful because of political 
interference, and lack of efficient organization and trained 
personnel. It would seem that a policy measure that tied 
the availability of credit to the expected productivity of 
the farmer rather than to his existing collateral would 
most likely be more effective in encouraging the use of im­
proved practices. This would provide a first step towards 
productivity increases on traditional farms. Policies to 
establish and. maintain effective credit corporations would 
seem to be one of the necessary conditions for promoting 
wider income distribution and social progress in the study 
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area. 
It should be pointed out again that the results from the 
eight models analyzed are based on production coefficients 
constructed from input-output information on the types of 
farms and land classes under study. There are, however, 
other production activities and accompanying techniques which 
have never been carried out on these farms. Hence no data 
exists. However, when data becomes available for these 
activities, their inclusion in the analysis could affect the 
results and consequently the policy implications of the present 
study. This is one of the areas where further research is 
needed. 
Finally, che responsibility for the design and imple­
mentation of any policy belongs to the government. How­
ever, in the future the area of responsibility is bound to 
broaden due to progress in the areas of education, communica­
tion and social awareness. Heilbroner (1972) has pointed out 
that, as the future becomes increasingly the object of the se­
lection of the people themselves, it would no longer be pos­
sible to avoid the question of the kind of future the people 
want. Do the people want a more equal distribution or a less 
equal distribution? Do they want big business or small busi­
ness? Do they want public farms or corporate farms? All 
these choices and many others will eventually lie within the 
control of the people themselves. 
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Limitations of the 
Study 
The three major groups of limitations in this study are 
identified as data, structural and expectational. They are 
discussed as follows: 
1) Data limitations ; Because of the nature of the study, 
reliable data was difficult to locate or obtain. The prob­
lems of data collection discussed in detail in Chapter V may 
be summarized as follows; (i) data limitations required 
capital to be stated in value terms rather than in physical 
terms, (ii) the lack of appropriate data prevented a complete 
analysis of the effects of improved and alternative farm 
practices on the optimal plans and (iii) although some export 
crops do compete with other farm activities for the available 
productive resources in traditional farms, noncash crop 
production activities on traditional farms were not included 
in the analysis because of lack of data. 
2) Structural limitations ; There is one major limi­
tation with respect to the conceptualization and structuring 
of the capital formation aspect of the basic model used in 
the analysis. The recursive aspect of the model allows 
savings as determined by the marginal propensity to save, to 
become available in subsequent years for production purposes. 
Since income is aggregated over all farms, it becomes impos­
sible to identify the savings component of the value of capital 
used annually. As specified in the model, there were three 
206 
major sources of capital - initial stock, borrowings and 
postponed consumption. The first two components were identi­
fiable, but not the third. This made it impossible to calcu­
late the return per unit of capital and consequently the 
marginal efficiency of investment. 
3) Expectational limitation: The accuracy with which 
future prices and market conditions are predicted, plays an 
important role in determining the usefulness of the plan. 
The problem of formulating market condition expectations for 
the cash crops in the study area is aggravated by the in­
ternational and intertemporal context of the problem. 
The justification for assuming that current prices with 
minor adjustment for cyclical variations will prevail in the 
future has already been discussed. The major expectational 
limitation in the study is the assumption that all production 
will be sold. The assumption of a competitive price that 
will clear the market does not take international trade and 
quota agreements into consideration nor does it take into 
account the unpredictable nature of the world markets in 
which export crops must be sold. 
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Suggestions for Further 
Study 
One could make a case for further study with respect to 
any major relaxation of the limitations in the study. The 
availability of primary data is itself a candidate for further 
study. The framework of the analysis has been laid and since 
investment decisions are a continuing thing, the objective 
should be to apply better and better data to the model. 
More direct candidates for further research include 
(i) a more detailed study of the use of improved practices on 
traditional farms as well as the willingness of traditional 
farmers to adopt new techniques, (ii) a study of optimal 
investment strategy in the study area when tree crops are 
fully integrated with other farm enterprises, (iii) an 
analysis of the stability of the optimal plans in the face of 
expected changes in world market conditions and (iv) a 
study of the effects of renting land on the organization of 
perennial crop production. The areas suggested for further 
research are discussed as follows: 
1) A more detailed study of the use of improved 
practices that are commercially feasible but not as yet 
generally adopted, would be of particular interest to agri­
cultural administrators whose current policies emphasize 
small changes in technology rather than highly advanced 
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practices which the traditional fanner cannot afford or 
manage. Experience has shown that increases in productivity 
on traditional farms is also highly dependent on farmers' 
willingness to adopt new techniques. The study of the use of 
improved techniques, therefore, should also include an assess­
ment of the willingness of farmers to use the improved 
practices. 
2) An investment strategy with perennial crops fully 
integrated with other farm enterprises would present a 
realistic alternative farm plan. The average small holder 
presents a situation where cash crops compete with other farm 
activities for the available productive resources and an 
investment strategy that integrated cash crop production 
with other feasible farm activities would provide guidelines 
for policies needed for attaining efficient resource use and 
the highest farm income consistent with small holders' time 
horizons. 
3) An analysis of the stability of the optimal farm 
plans in the face of expected changes in world market condi­
tions would not only provide policy guidelines for minimizing 
the effects of changes in world market conditions on cash 
crop producers' incomes but would also have the effect of 
removing the assumption made in the present study with 
respect to the requirement that all production be sold. 
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4) A study of the effects of renting land on the organi­
zation of perennial crops in the study area is necessary 
since good land was a limiting resource in this study. 
Empirical work covering the renting of land will provide 
the knowledge for formulating agrarian policies conducive to 
optimal conditions of production. This study would be of 
particular importance in the western region of East Cameroon 
where population pressures are high and good land is becoming 
increasingly scarce. 
Suggestions made so far for further research have been 
confined to the economics of production in the study area. 
Suggestions for further research in other agricultural 
disciplines must also be made in light of the results of the 
present study and of the lack of data encountered at various 
points. They include the following: 
1) A complete soil map of the study area. At present, 
no complete soil map exists for the study area. A map of 
the soils in the study area in particular and of the nation 
as a whole is badly needed. Once complete soil studies are 
available, the assumption made in Chapter IV, that the soil 
classifications derived from spot-sampling analysis is 
applicable to the entire study area, should be removed. 
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2) Information on crop yields. It has already been 
pointed out in Chapter V that the usual assumption that all 
would be easy if only adequate records were available is use­
less speculation because such records do not exist nor will 
they exist in the foreseeable future. Nonetheless, existing 
data should be refined and updated, especially data on 
yield response to levels of fertilization and land classes. 
As suggested earlier the research efforts of all the inter­
national and local organizations in Cameroon should be 
coordinated if their total effort is to be effective in 
improving the situation of agricultural statistics in the 
country. 
3) Labor-intensive cash crop production activities. 
Since labor was not a limiting resource in the study area 
and family labor unemployment was high in most of the models 
analyzed, production activities which are labor intensive 
should be innovated and tested. The employment of surplus 
labor would have the effect of increasing farmers' income. 
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Summary 
This study was designed to make some modest contribution 
to the understanding of: 
1) The economic organization of cash crop production 
which provides the foreign exchange needed to meet import 
needs for achieving development goals and which also provides 
the bulk of government revenue. 
2) The effect of changes in cash crop investment 
strategies on the use and scarcity of available resources. 
Studies of this nature will not only provide a basis 
for guidance in general policy formulations, but may also 
indicate the direction and magnitudes by which relevant policy 
variables may be manipulated to achieve certain agricultural 
development goals. 
The study area is West Cameroon and the western region 
of East Cameroon. This area was chosen because it provides 
an opportunity for analyzing a wide range of production 
processes and cash crops. The crops included in the analysis 
were selected on the basis of their relative importance in 
the study area and their relative contribution to export 
revenues in the nation as a whole. Cocoa, arabica coffee, 
robusta coffee, bananas, bananas-cocoa, oil palms, oil palms-
arabica coffee, and oil palms-robusta coffee were the crop 
activities selected. Together with 3 alternative production 
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processes and 5 different land classes, they formed the 
project combinations. 
The data used for the study were the "average" resource 
quantities and input output coefficients constructed from 
research reports on file at the Centre de Documentation, cost 
of production studies, internal statistics and records of 
public and corporate farms, experiment station reports, and 
field notes. Data on improved techniques for traditional 
cocoa, arabica coffee and robusta coffee production were 
obtained from demonstration plots experiments conducted by 
the Institute Française du Café, du Cacao et autres Plantes 
Stimulantes. 
Dynamic linear programming was applied to determine 
optimal activity mixes, resource use and shadow prices. 
Market and structural conditions were changed parametrically 
and by means of "conditional" and "unconditional revise" 
routines in order to investigate the effects of changing 
market and structural conditions on the initial optimal solu­
tion. 
As compared with current farm practices in the study area, 
the programming results show that: 
1) If it is assumed that there are no divergences be­
tween the true and the observed measures of costs and benefits 
used, more corporate and public farms enter the optimal plans. 
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2) Allowing for the overpricing of labor, increases the 
competitive position of public farm projects "vis-a-vis" 
corporate and traditional farm projects. 
3) The structure of the relative rate of borrowing of 
traditional farms "vis-a-vis" nontraditional farms 
affects the level of traditional farm projects that 
enter the optimal solution. That is, lowering the borrowing 
rate for traditional farmers and increasing it for non-
traditional farmers, significantly increases the share of 
traditional farm projects in the optimal plan. 
4) Fairly modest improved practices on traditional 
farms will make traditional farm projects become more 
competitive. 
Any simplistic generalization of the study results 
may be limited by insufficiency of information, the fallacy 
of composition and by the many simplifying assumptions 
necessary in the model. 
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APPENDIX A. WEIGHTS AÎ^D MEASURES 
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Table Al. Units of weights and 
factors 
measures and conversion 
Units of Measurements Equivalences 
Length: 
1 millimeter 
1 meter 
1 kilometer 
0.0394 inches 
39.37 inches 
0.62137 miles 
Area: 
1 hectare = 
1 square kilometer = 
1 square kilometer = 
Weights ; 
1 kilogram = 
1 metric ton = 
Yield: 
100 kilogram per hectare = 
100 kilogram per hectare = 
Money : 
Before August 11, 1969; 
1000 FCFA 
2.47109 acres 
0.38610 square mile 
100 hectares 
2.20462 pounds 
1000 kilograms 
60 lb. per acre 
1.4869 bushel per acre 
4.05 US $ 
After August 11, 1969; 
1000 FCFA 3.60 US $ 
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APPENDIX B. INPUT-OUTPUT DATA 
Traditional Farms 
The resource quantities and input-output coefficient 
for traditional farms were constructed from research reports 
on file at the Centre de Documentation in Yaounde, costs of 
production studies, work time studies, and experimental 
station studies. The data on improved techniques were ob­
tained from a series of demonstration plots studies under­
taken by the IFCC. 
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Table Bl. Estimates of 
production on 
annual revenues and costs 
class 1 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs 
1 - - 1 197 26 ,000 
2 - - 1 . 45 10,000 
3 - - 1 40 11,000 
4 115 9,775 1 40 11,000 
5 170 14,450 1 41 10,000 
6 280 23,800 1 43 14,000 
7 450 38,250 1 46 14,000 
8 467 39,695 1 48 14,000 
9 520 44,200 1 50 15,000 
10 600 51,000 1 52 15,000 
11-20 550 
Table B2. Estimates of 
production on 
annual revenues and costs 
class 2 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs! 
1 - - 1 197 26,000 
2 - - 1 45 10,000 
3 - - 1 40 11,000 
4 75 6,375 1 42 11,000 
5 126 10,710 1 43 10,000 
6 250 21,250 1 45 14,000 
7 376 31,960 1 48 14,000 
8 500 42,500 1 49 14 ,000 
9 540 45,900 1 50 15 ,000 
10 540 45,900 1 50 15,000 
11-20 500 
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Table B3. Estimates of 
production on 
annual revenues and costs 
class 3 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 197 26 ,000 
2 - - 1 45 10 ,000 
3 - - 1 40 11,000 
4 55 4,675 1 41 11,000 
5 115 9,775 1 43 10,000 
6 200 17,000 1 44 14 ,000 
7 300 25,500 1 46 14,000 
8 400 34 ,000 1 48 14 ,000 
9 450 38,250 1 49 15,000 
10 450 38,250 1 49 15,000 
11-20 400 
Table B4. Estimates of 
production on 
annual revenues and costs 
class 4 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 200 26,000 
2 - - 1 45 10,000 
3 - - 1 40 11,000 
4 35 2,975 1 40 11,000 
5 85 7,225 1 41 10,000 
6 85 7,225 1 41 14,000 
7 126 10,710 1 43 14,000 
8 126 10,710 1 43 14,000 
9 350 29,750 1 48 15,000 
10 350 29,750 1 48 15,000 
11-20 300 
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Table B5. Estimates of 
production on 
annual revenues and costs 
class 5 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 — — 1 200 26,000 
2 - - 1 45 10,000 
3 - - 1 40 11,000 
4 20 1,700 1 40 11,000 
5 20 1,700 1 40 10,000 
6 70 5,950 1 41 14,000 
7 70 5,950 1 41 14,000 
8 150 12,750 1 42 14,000 
9 220 18,700 1 44 15,000 
10 220 13,700 1 44 15,000 
11-20 200 
Table B6. Estimates of annual revenues and costs for cocoa 
and oil palms production on class 5 land 
Yr. 
Yield 
(Kg) 
(1)3 (2) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - - 1 215 24,000 
2 - - - 1 62 8,000 
3 - -
- 1 62 7,000 
4 10 200 2,850 1 50 6 ,000 
5 10 500 5,850 1 50 6,000 
6 40 700 10,400 1 50 8,000 
7 40 900 12,400 1 50 8,000 
8 80 1 ,100 17,800 1 50 8,000 
9 120 1 ,100 21,200 1 50 8,500 
10 120 1 ,100 21,200 1 50 8,500 
11-20 100 1 ,000 
^Column (1) cocoa. Column (2) oil palms. 
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Table B7. Estimates of annual revenues and costs for cocoa-
bananas (Gross-Michel) production on class 5 land 
Yr. 
Yield 
(Kg) 
(1)5 (2) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs 
1 - - - 1 221 27,000 
2 - 3,000 24,000 1 32 5,000 
3 - 4,000 32,000 1 32 5,000 
4 10 4 ,000 32,850 1 67 10,000 
5 10 4 ,000 32,850 1 67 10,000 
6 40 4,000 35,400 1 67 10,000 
7 40 4,000 35,400 1 67 10,000 
8 80 4 ,000 38,800 1 68 10,000 
9 120 4,000 42,200 1 70 10,000 
10 120 4,000 42,200 1 70 10,000 
11-20 100 4,000 
^Column (1) cocoa. Column (2) bananas. 
Table B8. Estimates of annual revenues and costs for banana 
(P040) production on class 5 land 
Yr. Yield Net Value Land Labor Capital (Kg) (CFA francs) (Hectares) (Man hrs. ) (CFA francs 
1 - - 1 289 30,000 
2 12,000 96,000 1 100 10,000 
3 12,000 96 ,000 1 116 10,000 
4 - - 1 188 15,000 
5 12,000 96,000 1 100 10,000 
6 12,000 96 ,000 1 116 10,000 
7 - - 1 188 15,000 
8 12,000 9 000 1 100 10,000 
9 12,000 96,000 1 116 10,000 
10 - - 1 116 15,000 
11-20 8,000 
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Table B9. Estimates of annual revenues and costs 
coffee production on class 1 land 
for arabica 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 30,000 
2 - - 1 47 9,500 
3 - - 1 43 10,000 
4 76 9 ,880 1 50 12,000 
5 240 31,200 1 60 10,000 
6 400 52,000 1 65 15,000 
7 400 52,000 1 65 15,000 
8 450 58,500 1 70 18,000 
9 450 58,500 1 70 18,000 
10 450 58,500 1 70 18,000 
11-20 350 
Table BIO. Estimates of annual revenues and costs for 
arabica coffee production on class 2 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
-•(Man hrs.) 
Capital 
(CFA francs 
1 - - 1 160 30 ,000 
2 - - 1 47 9 ,500 
3 -
- 1 43 10,000 
4 57 7,400 1 45 12,000 
5 180 2 3 , 4 0 0  1 45 10,000 
6 300 39,000 1 45 15,000 
7 300 39 ,000 1 45 15,000 
8 350 45,500 1 50 18,000 
9 350 45,500 1 50 18,000 
10 350 45,500 1 50 18,000 
11-20 250 
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Table Bll. Estimate of annual revenues and costs for 
arabica coffee production on class 3 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 30,000 
2 - - 1 47 9,500 
3 - - 1 43 10,000 
4 47 6,110 1 45 12,000 
5 165 21,450 1 45 10,000 
6 250 32,500 1 45 15,000 
7 250 32,500 1 45 15,000 
8 300 39,000 1 50 18,000 
9 300 39,000 1 50 18,000 
10 300 39,000 1 50 18,000 
11-20 200 
Table B12. Estimate of annual revenues 
coffee production on class 
and costs 
4 land 
for arabica 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 30,000 
2 - - 1 47 9,500 
3 - - 1 43 10,000 
4 38 4,940 1 45 12,000 
5 150 19,500 1 45 10,000 
6 200 26 ,000 1 45 15,000 
7 200 26,000 1 45 15,000 
8 275 35,750 1 50 18,000 
9 275 35,750 1 50 18,000 
10 275 35,750 1 50 18,000 
11-20 200 
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Table B13. Estimate of annual revenues and costs for arabica 
coffee and oil palms production on class 4 land 
Yield Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) Yr. (1) 
iKg) 
® (2) 
1 - - - 1 200 28,000 
2 - - - 1 50 6,500 
3 - - - 1 50 6,500 
4 15 168 2,630 1 54 7,000 
5 75 450 14,250 1 54 6,250 
6 100 600 19,000 1 54 8,500 
7 100 900 22,000 1 54 8,500 
8 150 1 ,000 29,500 1 54 10,000 
9 150 1 ,000 29,000 1 54 10,000 
10 150 1 ,000 29,500 1 54 10,000 
11-20 100 1 ,000 
^Column (1) arabic coffee. Column (2) oil palms. 
Table B14. Estimate of annual revenues and costs for robusta 
production on class 1 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 25,000 
2 160 20,000 1 45 9,000 
3 250 31,250 1 48 9,000 
4 400 50 ,000 1 50 10,000 
5 450 56 ,250 1 50 9,000 
6 450 56,250 1 50 12,000 
7 450 56,250 1 50 12,500 
8 450 56,250 1 53 12,500 
9 450 56,250 1 50 15,000 
10 450 56,250 1 50 15,000 
11-•20 350 
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Table B15. Estimate of annual revenues and costs for robusta 
production on class 2 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 25,000 
2 140 17,500 1 45 9,000 
3 200 25,000 1 48 10,000 
4 350 43,750 1 50 9,000 
5 400 50,000 1 50 12,000 
6 400 50,000 1 50 12,500 
7 400 50,000 1 50 12,500 
8 400 50,000 1 50 15,000 
9 400 50,000 1 50 15,000 
10 400 50,000 1 50 15,000 
11-20 300 
Table B16. Estimate of annual revenues and costs 
production on class 3 land 
for robusta 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 25,000 
2 130 16,250 1 45 9,000 
3 170 21,250 1 40 9,000 
4 300 37,500 1 45 10,000 
5 350 43,750 1 45 9,000 
6 350 43,750 1 45 12,000 
7 350 43,750 1 45 12,500 
8 350 43,750 1 45 12 ,500 
9 350 43,750 1 45 15,000 
10 350 43,750 1 45 15,000 
11-20 250 
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Table B17. Estimate of annual revenues and costs 
coffee production on class 4 land 
for robusta 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 25,000 
2 100 12,500 1 45 9,000 
3 150 18,750 1 35 9,000 
4 250 31,250 1 40 10,000 
5 300 37,500 1 45 9,000 
6 300 37,500 1 45 12,000 
7 300 37,500 1 45 12,500 
8 300 37,500 1 45 12,500 
9 300 37,500 1 45 15,000 
10 300 37,500 1 45 15,000 
11-20 250 37,500 
Table B18. Estimate of an: 
coffee and oil 
nual revenues and costs for robusta 
palms production on class 4 land 
Yr. Net Value Land (CFA francs) (Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 — — -> 1 200 28,000 
2 25 3,125 1 54 5,500 
3 75 9,375 1 60 5,000 
4 125 168 17,305 1 45 5,000 
5 125 450 20,125 1 50 5,500 
6 125 600 21,625 1 50 7,500 
7 125 900 24,625 1 55 8,000 
8 125 1 ,000 25,625 1 55 8,000 
9 125 1 ,000 25,625 1 55 9,000 
10 125 1 ,000 25,625 1 55 9,000 
11-20 115 1 ,000 
^(1) = robusta coffee, (2) oil palms. 
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Table B19. Estimate of annual revenues and costs for oil 
palms production on class 4 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 250 28,000 
2 - - 1 44 6,000 
3 - 4,000 1 44 4,000 
4 400 4 ,000 1 47 3 ,000 
5 1, GOO 1G , G C 0 1 50 3,000 
6 1,500 15,000 1 53 3,000 
7 2,000 20,000 1 56 3,500 
8 2,400 24 ,000 1 68 3,500 
9 3 ,500 35 ,000 1 62 3,500 
10 3,500 35,000 1 62 3,500 
11-20 3,500 
Table B20, Estimate of annual revenues and costs 
palms production on class 5 land 
for oil 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs, ) 
Capital 
(CFA francs) 
1 - - 1 250 30,000 
2 - - 1 44 6,000 
3 - - 1 44 4,000 
4 500 5,000 • . 1 49 3,000 
5 1,154 11,540 1 50 3,000 
6 2,000 20,000 1 56 3,000 
7 2,500 25,000 1 59 3,500 
8 3 ,000 30,000 1 60 3,500 
9 4 ,000 40,000 1 65 3,500 
10 4 ,000 40,000 1 65 3 ,500 
11-20 4,000 
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APPENDIX C. INPUT-OUTPUT DATA 
Corporate Farms 
The resource quantities and input-output coefficients 
for corporate farms were constructed from research reports 
on file at the Centre de Documentation in Yaoundé, costs of 
production studies, and from the internal records of 
C.O.C., Pamol du Cameroon Limited, and Cadbury and Fry 
Limited. 
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Table Cl. Estimate of Annual revenues and costs for cocoa 
production on class 1 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 150 59,000 
2 - - 1 35 23,000 
3 - - 1 30 25,000 
4 170 9,775 1 30 25,000 
5 280 12,750 1 35 23,000 
6 567 21,250 1 45 32,000 
7 680 36,550 1 48 32,000 
8 800 42,500 1 50 32,000 
9 1,120 68,000 1 60 34,000 
10 1,120 6 B  f000 1 60 34,000 
11-20 1,120 
Table C2. Estimate of annual revenues and costs 
production on class 2 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs. ) 
Capital 
(CFA francs) 
1 - - 1 150 59,000 
2 - - 1 35 23,000 
3 - - 1 30 25,000 
4 130 11,050 1 30 25,000 
5 240 20 ,400 1 32 23,000 
6 460 39,100 1 42 32,000 
7 601 51,085 1 46 32,000 
8 700 59,500 1 48 32,000 
9 1,000 85,000 1 55 34,000 
10 1,000 85 ,000 1 55 34,000 
11-20 1,000 
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Table C3. Estimate of annual revenues and costs for cocoa 
production on class 3 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - • - 1 150 59,000 
2 - - 1 35 23,000 
3 - - 1 30 25,000 
4 115 9,775 1 25 25 ,000 
5 150 12,750 1 30 23,000 
6 250 21,250 1 33 32 ,000 
7 430 36,550 1 40 32,000 
8 500 42,500 1 43 32,000 
9 800 68,000 1 50 34,000 
10 800 68,000 1 50 34,000 
11-20 800 
Table C4. Estimate of annual revenues and costs 
production on class 4 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 150 59,000 
2 - - 1 35 23,000 
3 - - 1 30 25,000 
4 80 5,386 1 25 25,000 
5 100 6,351 1 25 23,000 
6 175 10,486 1 30 32,000 
7 301 17,015 1 35 32,000 
8 400 21,331 1 40 32,000 
9 650 32,702 1 46 34,000 
10 650 30,851 1 46 34,000 
11-20 650 69,207 
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Table es. Estimate of annual revenues and costs for cocoa 
production on class 5 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 175 59,000 
2 - - 1 35 23,000 
3 - - 1 30 25,000 
4 63 5,355 1 25 25,000 
5 80 6,800 1 25 23,000 
6 120 10,200 1 25 32,000 
7 250 21,250 1 32 32,000 
8 250 21,250 1 32 32,000 
9 375 31,875 1 40 34,000 
10 375 31,875 1 40 34,000 
11-20 375 
Table C6. Estimate of annual revenue 
coffee production on class 
s and costs 
1 land 
for arabica 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 197 68 ,000 
2 - - 1 80 21,000 
3 - - 1 75 23,000 
4 137 17,810 1 125 27,000 
5 435 56,550 1 130 23,000 
6 700 91,000 1 140 34,000 
7 700 91,000 1 140 34,000 
8 725 94,250 1 140 41,000 
9 725 94,250 1 145 41,000 
10 725 94,250 1 145 41,000 
11-20 725 
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Table Cl. Estimate of annual revenues and costs for arabica 
coffee production on class 2 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 — - 1 197 68,000 
2 - - 1 80 21,000 . 
3 - - 1 75 23,000. 
4 123 15,990 1 120 27,000 
5 390 50,700 1 125 23,000 
6 625 81,250 1 130 34,000 
7 625 81,250 1 130 34,000 
8 650 84,500 1 130 41,000 
9 650 84,500 1 130 41,000 
10 650 84,500 1 130 41,000 
11-20 650 
Table C8. Estimate of annual revenues and costs 
coffee production on class 3 land 
for arabica 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 197 68 ,000 
2 - - 1 80 21,000 
3 - - 1 75 23,000 
4 95 12,350 1 107 27,000 
5 300 39,000 1 115 23,000 
6 500 65,000 1 130 34,000 
7 500 65,000 1 130 34,000 
8 500 65,000 1 130 41,000 
9 500 65,000 1 130 41,000 
10 500 65,000 1 130 41,000 
11-20 500 
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Table C9. Estimate of annual revenues and costs for arabica 
coffee production on class 4 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 197 68,000 
2 - - 1 80 21,000 
3 - - 1 75 23,000 
4 71 9,230 1 80 27,000 
5 225 29,250 1 110 23,000 
6 375 48,750 1 125 34 ,000 
7 375 52,000 1 125 34 ,000 
8 400 52,000 1 128 41,000 
9 400 52,000 1 128 41,000 
10 400 52,000 1 128 41,000 
11-•20 400 
Table CIO. Estimate of 
production 
annual revenues and costs 
on class 4 land 
for palm 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 250 63 ,000 
2 - - 1 35 14,000 
3 — - 1 35 9,000 
4 860 8,600 1 35 7,000 
5 1,680 16,800 1 40 7,000 
5 2,800 28,000 1 45 7,000 
7 3,360 33,600 1 48 8,000 
8 4,480 44,800 1 53 8,000 
9 5,040 50,400 1 58 8,000 
10 5,040 50,400 1 58 8,000 
11-•2 0 
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Table Cil. Estimate of annual revenues 
production on class 5 land 
and costs for palm 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land Labor 
(Hectares) (Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 250 68 ,000 
2 - - 1 35 14,000 
3 - - 1 35 9,000 
4 1,151 11,510 1 40 7,000 
5 2,848 28,480 1 50 7,000 
6 4,272 42 ,720 1 55 7,000 
7 5,434 54,940 1 60 8,000 
8 6,578 65,780 1 65 8,000 
9 6,783 67,830 1 66 8,000 
10 7,462 74,620 1 68 8,000 
11-20 7,462 
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APPENDIX D. INPUT-OUTPUT DATA 
Public Farms 
The resource quantities and input-output coefficients 
for public farms were constructed from research reports on 
file at the Centre de Documentation in Yaounde, costs of 
production studies, and from the internal statistics of the 
C.D.C. 
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Table Dl. Estimate of annual revenues and costs for cocoa 
production on class 1 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 65,000 
2 - - 1 38 25,000 
3 - - 1 35 27,500 
4 170 14,450 1 35 27,500 
5 280 23,800 1 38 25,000 
6 567 48,195 1 50 35,000 
7 680 57,800 1 50 35,000 
S 800 68,000 2 50 37,500 
9 1 ,120 95,200 1 65 37,500 
10 1 ,120 95,200 1 65 37,500 
11-20 1 ,120 
Table D2. Estimate of annual revenues and costs 
production on class 2 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 65,000 
2 - - 1 38 25,000 
3 - - 1 35 27,500 
4 130 11,050 1 35 27,500 
5 240 20,400 1 35 25,000 
6 460 39,100 1 45 25,000 
7 601 51,085 1 48 35 ,000 
8 700 59 ,500 1 50 37 ,500 
9 1 ,000 85,000 1 58 37,500 
10 1 ,000 85,000 1 58 37,500 
11-20 1 ,000 
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Table D3. Estimates of 
production on 
annual revenues and costs 
. class 3 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 65,000 
2 - - 1 38 25 ,000 
3 - - 1 35 27,000 
4 115 9,775 1 30 27,500 
5 150 12,750 1 35 25,000 
6 250 21,250 1 35 35,000 
7 430 36,550 1 45 35,000 
8 500 42,500 1 45 37,500 
9 800 68,000 1 53 37,500 
10 800 68,000 1 53 37,500 
11-20 800 
Table D4. Estimates of 
production on 
annual revenues and costs 
class 4 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 160 65,000 
2 - - 1 38 25,000 
3 - - 1 35 27,500 
4 80 6,800 1 30 27,500 
5 100 8,500 1 30 25,000 
6 175 14,875 1 32 35,000 
7 301 25,585 1 35 35,000 
8 400 34,000 1 45 37,500 
9 650 55,250 1 48 37,500 
10 650 55,250 1 48 37,500 
11-20 650 
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Table D5. Estimates of 
production on 
annual revenues and costs 
class 5 land 
for cocoa 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 175 65 ,000 
2 - 1 38 25,000 
3 - - 1 35 27,500 
4 63 5,355 1 30 27,500 
5 80 6 ,800 1 30 25,000 
6 120 10,200 1 30 35,000 
7 250 21,250 1 32 35,000 
8 250 21,250 1 32 37,500 
9 375 31,875 1 40 37,500 
10 375 31,875 1 40 37 ,500 
11-20 375 
Table D6 . Estimates of 
production on 
annual revenues and costs 
class 4 land 
for palms 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 275 70,000 
2 - - 1 45 15,000 
3 - - 1 45 10,000 
4 860 8,600 1 45 7,500 
5 1,680 16,800 1 45 7,500 
6 2,800 28,000 1 45 7,500 
7 3,360 33,600 1 50 9,000 
8 4,480 44,800 1 55 9,000 
9 5,040 50,400 1 60 9,000 
10 5,040 50,400 1 60 9,000 
11-20 5,040 
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Table D7. Estimates of annual revenues and costs for palms 
production on class 5 land 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 275 75,000 
2 - - 1 45 15,000 
3 - - 1 45 10,000 
4 1,151 11,510 1 42 7,500 
5 2 ,848 28,480 1 50 7,500 
6 4,272 42 ,720 58 7,500 
7 5,494 54,940 1 65 9,000 
8 6,578 65,780 1 65 9,000 
9 6,783 67,830 1 70 9,000 
10 7,462 74,620 1 70 9,000 
11-20 7,462 
Table D8. Estimates of 
production on 
annual revenues and costs 
class 5 land (P040) 
for bananas 
Yr. Yield (Kg) 
Net Value 
(CFA francs) 
Land 
(Hectares) 
Labor 
(Man hrs.) 
Capital 
(CFA francs) 
1 - - 1 288 39,000 
2 20 160 ,000 1 141 13,000 
3 20 160,000 1 145 13 ,000 
4 - - 1 135 20,000 
5 20 160,000 1 141 13,000 
6 20 160,000 1 145 13,000 
7 - - 1 135 20,000 
8 20 160,000 1 141 13,000 
9 20 160,000 1 145 13,000 
10 - - 1 135 20,000 
11-20 14 
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APPENDIX E. DERIVATION OF THE PRESENT WORTH OF A UNIFORM 
SERIES OF FUTURE END-OF-PERIOD PAYMENTS 
Let : 
P = the present value 
S = sum of money at a specified future data 
R = uniform series of end-of-period payments 
r = interest earned at the end of every period 
t = number of interest periods 
The present value of a future sum S, t periods hence, at 
interest rate, r, can be written as follows: 
P = S 
( l + r ) t  
Given R uniform end-of-period payments over t periods, 
at compound interest r, the future sum is: 
S = R(l+r)^"l + R(l+r)t-2 +...+ R(l+r)^ 
+ R(l+r) + R ; 
Multiplying (2) by (1+r) gives: 
S(l+r) = R(l+r)t + R(l+r)*"l + ... 
+ R(l+r)^ + R{l+r)^ + R(l+r) 
Subtract 2 from 3 results in 
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S(l+r)-S = R(l+r)^ - R 
where S reduces to; 
s = 
From Equation 1 
S = P(l+r)t 5 
and from 4 
R = S[ Ï—p—] 6 
(l+r)^-l 
Substituting 5 into 5 gives: 
P = R[il+r) -l_j 7 
r(l+r)^ 
P represents the present worth of a uniform series of 
end-of-period payments, R, over t periods at compound interest, 
r. 
